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PUBLISHER'S PREFACE. 

The need of some means of reference to back volumes of Engineering 
News more convenient than the indexep to the separate volumes has long 
been evident to its editors and managers. In 1895 work was begun upon 
a general card index to Engineering News and it has been added to, year 
by year, until in January, 1900, it was completed for the ten years 1890 to 
1899 inclusive. 

This card index was found so great a convenience in the office that it 
was determined to make it available to the readers of Engineering News 
generally by publication in book form. For this purpose the card index 
was thoroughly revised and all references to minor notes of current news 
and matter of only temporary importance were eliminated from it Thus 
the work was brought within reasonable limits of size, and its usefulness 
for reference was increased by the fact that the searcher is not misled 
into looking up articles too brief or unimportant to be worth the trouble. 
At the same time the whole mass of references was gone over critically 
by the editorial stafT, nomenclature was systematized, cross-references 
were added and every endeavor was used to make the work a convenient 
guide to the working engineer in making reference to his back volumes of 
Engineering News. 

The* method of referencing adopted is simple and has the advantage that 
the volumes are referred to by years and not by volume numbers in roman 
numerals, according to the common custom. It will be understood that 
there are two volumes of Engineering News published in each calendar 
year, one containing the issues from January to June inclusive, the other 
those from July to December inclusive. The roman numerals i and ii are 
used to distinguish these two volumes, and the last two figures of the year 
only are given. Thus "93, i — 346" is a reference to the first volume of 
1893, page 346. Articles accompanied by illustrations are denoted by an 
asterisk (*), while articles accompanied by an inset sheet of drawings are 
iharked by a dagger (t). These marks will be found very helpful in select- 
ing the most important articles on a subject where a large number of ref- 
erences are given under one head. 

In using the index, it is well to bear in mind that articles should be 
looked for under general heads and not under proper names. Thus a de- 
scription of a Michigan Central locomotive would be found under "LiO- 
comotives," and not under "Michigan Central." A paper on the water- 
works of Allegheny would be under "Water-works," and not under Alle- 
gheny. On the other hand, special subjects should be looked for under the 
special heads as well as under the general ones. Thus canal boats will be 
found under that head and not under "boats;" electric railways are referred 
to under that head and not under "railways." 

Another good rule to bear in mind in searching for information on a 
given subject is to look under other and kindred heads, as well as under 
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the particular one on which information Is ^eslred. Machines are often 
described in connection with articles referring to work upon which the 
machines are employed and a separate reference to the machines may not 
be made in the index. In many cases a single paper has been indexed under 
two, three or more heads; but this was not always possible. The searcher 
who does not find what he wants under the first heading tried, therefore, 
should look under other headings before concluding that the desired infor- 
mation cannot be found. A specification for masonry may not be found 
under either the heads ''specifications" or ''masonry/' for example, but may 
be found in articles descriptive of piers, bridges, dams or other works of 
masonry construction. 

Many of the older subscribers to Engineering News will be disappointed, 
we presume, because this index does not cover years previous to 1890. For 
many reasons, however, it was deemed best not to include earlier volumes. 
To have done so would have further delayed its publication, made the work 
more bulky and costly and would have been of no benefit to the great ma- 
jority of Engineering News' subscribers, who do not possess and cannot 
obtain these earlier volumes. For subscribers who desire a general Index to 
these earlier volumes the best available is the "General Index to Engineer- 
ing Literature from 1884 to 1891," edited by Prof. J. B. Johnson and pub- 
lished by the Association of Engineering Societies. In this work the ref- 
erences to Engineering News were carried back of 1884 and were made to 
include all the important articles published in this Journal from its es- 
tablishment in 1874. 

There was a time, well within the memory of men now living, when the 
practice of engineering covered so narrow a field that an engineer might 
carry in his brain and his notebook all the professional knowledge he 
needed to guide him in his work. That time has long been past. Engineer- 
ing has become a broad term, covering a large number of highly developed 
specialties. The accumulated data and records of the work done in these 
specialties have become so voluminous that only by their systematic collec- 
tion and preservation in engineering literature can they be made available 
to the working engineer. 

For convenient reference to this literature, however, systematic indexes 
are Indispensable. The engineering societies have made a good beginning 
in this direction. The Transactions of the American Society of Civil En- 
gineers, the American Society of Mechanical Engineers, the American In- 
stitute of Mining Engineers and the American Railway Master Mechanics' 
Association have each been covered by separate indexes, which will be 
found most useful by the searcher after information who can obtain ac- 
cess to the volumes to which the indexes refer. 

Engineering News is the first engineering Journal to publish a complete 
general index to its volumes for a series of years. This index not only 
covers a broader range of engineering work than any of the Society Trans- 
actions referred to, but is believed to be a more complete and convenient 
means of reference to the matter which it covers than any other index to 
engineering literature ever published. 

220 Broadway, New York, October, 1900. 
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1 890- 1 899. 



A. 

Abbey of Mont St. Michel on the coast of Brittany. 97, 11-806. 
Acceleration of train speed. (See Train speed.) 

Accidents, Best method of managing suits for damages against corpora- 
tions. 94, 11-341, 346. 
(See also Bridge accidents; Electric railways, Accidents; SHeTator 
accidents; Mining, Accidents; Railway accidents; Street rail- 
way accidents.) 
Accounts, Systems of, on engineering works. By A. F. Brldgman. 97, 

ii-389. 
Accuracy, Ervils of fictitious. 96, 11-73, 107. 
Acetylene: 

Central lighting station, Hungary. 99, 11-297. 

Commercial value, as an llluminant. By T. A. Ferguson. 96, 1-317. 

Cost of acetylene lighting, England. 99, 1-93. 

Cylinders for acetylene. Impracticable. 96, 1-92. 

Explosion in Jersey City. 98, 1-327. 

Explosive properties. By F. C. Phillips. 97, 11-117. 

Manufacture of calcium carbide: 

Commercial prospects. By Blrchmore and McMynn. 96, 1-73, 78, 80. 
Formula and estimating cost 96, 1-232. 
Niagara Falls plants. 96, 1-280; 99, 1-291. 

Willson Aluminum Co., Virginia. By J. C. Temple. 98, i-t286. 
New York, Condemned by Fire Underwriters. 96, 1-216. 
Paris, Omnibus lighting experiments. 96, 1-216. 
Report Boston Manufacturers' Mutual f^e Insurance Co. 99, 1-116. 
Rules for the use of. National Board Fire Underwriters. 99, 1-229. 
Adams, Col. Julius W., Biographical sketch. 99, 11-400, *403. 
Advertisements : 

Carelessness in answering. 93, 11-374, 394. 
Searchlights on clouds. 93, 11-274. 
Specifications, Advertisements in. 96, 1-369. 

Trade advertisements in proceedings of technical societies. 93, 1-374. 
Aerial navigation. 90, 11-506; 93, 11-66, 133; 94, 1-471; 94, 11-386. 

(See also Flying machines; Soaring.) 
Africa, European powers in. 91, 11-498. 
Agricultural machinery works of Walter A. Wood Harvester Co., St. Paul, 

Minn. By Tracy Lyon. 94, 1-»314. 
Agriculture and forestry. Senate committee on. 93, i-466. 
Air: 

Argon, New element 95, 1-129. 

"Boiling" of, Effect upon stadia measurements. By L. S. Smith. 95, 

i-»364. 
Compressed. (See Compressed air.) 
Dielectric strength of. 98, 11-47. 
Friction of. 93, 11-57. 
Permeation through ground. 94, 1-170. 

Resistance, Crosby's experimental study. 90, 1-606, 616, 630, 561, 689; 
90, 11-5, 14, 37, 38, 61, 283. 
Air brake hose. Specifications, L. S. & M. S. Ry. 98, 1-264. 

"97, il-112" means "Year, 1897, second volume, page 112." 
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Air brake hose couplers. 98, 11-266, 314. 

Air brake regulator, Preventing sliding wheels. 99, i-^245. 

Air brake pumps: 

Crane air saver. 98, 11-59, 166. 

Tests of single acting and duplex pumps. 98, il-^221» 818. 
Westlnghouse pumps. 92, 11-*612. 
Air brake tests: 

Code of tests, M. C. B. Association. 96, i'^Ul. 
Novel method of testing. No. Pac. Ry. 99, 1-257. 
Passenger car tests. By W. H. Marshall. 94, 1-862. 
Testing plant for large terminal points. 98, i-412. 
Westlnghouse brake: 

Freight train tests In various cities. 90, 11-30. 

M. C. B. Association. 92, 1-452. 

Pennsylvania Ry. 94, 1-307. ' 

Saint Mande accident near Paris. 91, 11-236. 

South Australian tests. 91, 11-97, 139, 376. 
Westlnghouse and New York brakes: 

Burlington, Iowa. 92, 1-*158, 160, 200, 202, 224, 231. 

Lehigh Valley R. R. 92, 1-208, 224, 228, 231. 

N. Y. Central Ry., near Albany. 93, 1-180, 186, 205, 446. 
Yard tests, Central Railway Club. 96, 1-279. 
Air brakes: 

Air and hand apparatus, Replies to circular letter. 94, 1-*517. 

Air saver for air brake pumps. 93, 11-59, 156. 

American and foreign at World's Fair. 93, ll-*57. 

Cable car brakes. 93, 11-59. 

Cylinder, Location of, on freight cars. 96, 1-423. 

Defective, Best method of handling. 94, 1-280. 

Diseases of the air-brake system. 94, 11-151. 

ErfFect on trains. Gallon^ Westlnghouse experiments. 94, 11-11. 

Efficiency of air brakes. By W. H. Marshall. 94, 1-362. 

Efficiency on freight cars. Tests. 94, ll-*96. 

Electric cars and air brakes. 93, 11-59, 165, 236; 95, 11-^7. 

Electric locomotive brakes. 93, 11-27. 

Engineer's brake valves. 92, 1-*581; 92, 11-*612. 

Failure reported on N. Y., N. H. & H. R. R. 97, 11-232. 

Freight car equipment: 

Accidents to trains partially equipped. By T. A. Roberts. 92, 11-489. 

Advantages of the high-speed brake. By Desoe and Parke. 96, 
11-404. 

Cylinders, Location of. 96, 1-423. 

Draft gear. Uniformity In. 93, 1-228. 

Equipping freight cars with train pipes only. 98, 1-278. 

Inspection of brakes. By Angus Sinclair. 91, 1-379. 

Iowa law regarding safety appliances. 90, 1-348, 418. 

Need of quick action brake. 94, 1-15. 

New England notions. 90, 1-275, 276. 

Progress made in equipping cars with automatic brakes. 90, 1-28, 
39, 133, 444; 91, 1-425, 427, 430; 91, U-464, 469; 92, 11-304; 98, 
1-204. 211, 217; 93, 11-100; 94, 11-186; 96, 1-369; 95, 11-295; 96,1-889; 
96, 11-247; 97, 11-216, 264, 376, 378; 98, 1-321; 98, U-177; 99, 1-247; 
99, 11-143, 416. 

Requirements for brakes. 92, 1-456. 
Instructions in use of brakes. 90, 11-373; 94, 1-280; 98, 11-190; 99, 1-418. 
Lafayette, Ind., accident. 93, 1-564, 586. 
Leverage insufficient. By W. H. Marshall. 94, 1-363. 
Maintenance of brakes. 94, 1-219. 
New York brake. (See Air brake tests.) 
Piston packing. Friction of. By W. H. Marshall. 94, 1-862. 
"97, 11—112" means "Tear. 1807. second volume, page 112." 
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^ir brakes: (Continued.) * 

Piston travel excessive. By W. H. Marshall. 94, 1-362. 

Piston travel indicators. 90, ii-*556. 

Reservoir pressure insufficient. By W. H. Marshall. 94, 1-362. 

Russian railways. Use on. 99, 11-96, 177. 

Screens in pipes. 93, 1-617. 

Shocks in tests of air brakes. 93, 1-205. 

Slack adjusters. 92, li-260; 93, l-*544; 93, 11-34, MO. 

Standard of efficiency proposed, M. C. B. Association. 92, 1-826, 330, 
428, 607. 

Train pipe pressure Insufficient. By W. H. Marshall. 94, 1-362. 

Triple valve tests. 92, 1-*158, 160, 200, 202, 208, 224, 228, 231; 94, 1-94. 

Westlnghouse: 

Description of brake. 97, 11-8, ^14. 
English railways, Use on. 92, 1-99, 228; 93, 11-156. 
Bxhlbit at World's Fair. 93, ll-»58. 
Litigation. (See Westlnghouse Air Brake Co.) 
Vanderbilt railways. Use on. 92, 1-249. 
(See also Air brake tests.) 
Air compressors: 

Chaquette, Perpetual motion Invention. 97, 1-*201. 

Compound, with receiver intercooler. 97, li-*21. 

Four-stage compressor, Ingersoll-Sergeant. 97, ll-*234, *297; 99, l-*358. 

Hydraulic compressors, History of. By H. D. Pearsall. 98, 1-340. 

Jerome Park reservoir. New York. 96, 11-200, •205. 

Lassig Bridge & Iron Works. 98, 11-*159. 

Motor-driven, Standard Air-Brake Co. 99, ll-»398. 

New York, Details. 95, i-»374. 

North Star Mining Co., Cal. 95, ll-t405; 96, 1-274. 

Norwalk Iron Works Co., Notes. 95, 11-379. 

Piston inlet-valve. 90, ii-»270. 

Portable, driven by electric motor. 99, 1-344. 

Rand, Le Roi mine, Canada. 97, l-*258. 

Regulator and unloading device, Automatic. 91, l-*290. 

(See also Compressed air.) 
Air cooling water towers, Theoretical discussion. By W. A. Mosscrop. 99, 

U-22. 
Air in pipes, measurement of velocity. By Bryan Donkin, Jr. 92, 11-584. 
Air locks: 

Cylindrical wooden caisson. 98, li-*363. 

Hughes lock, Valparaiso harbor. 98, il-*362. 

Hyde Park tunnel, Chicago. By John Ericson. 94, i-t453. 

Memphis bridge. Construction of piers. 93, ii-*510. 

Victoria bridge, England. 92, ll-*223. 

Zschokke & Terrier, Paris. 96, ii-»317. 
Air passing through a register. Determining the volume of. 97, 1-80. 
Air pressure. (See Compressed air.) 
Air pumps. (See Pumps.) 

Albree, Chester B., Manufacture of railings. 98, l-*222. 
Allen, Horatio, Biographical sketch. 90, l-»29, 110. 
Alloys: 

Properties of. 90, 1-134. 

Report to the Alloys Research Committee. 93, 1-439. 
Alternating currents. (See Electric currents.) 
Alum feeder for mechanical filter, Lexington, Ky. 97, l-»28. 
Aluminum: 

Alloys of aluminum. 90, 1-135; 99, li-246. 

Aluminum in Iron and steel softens metal. 92, 1-514. 

Bullets of aluminum. 93, 11-221. 

Corrosion, Resistance to, when immersed in water. 94, ii-280. 

Cost compared with other metals. 90, 11-400. 

(*) denotes an Illustrated article, (f) denotes an Inset sheet. 
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Aluminum: (Continued.) 

Cost of manufacturing by electrolytic method. 91, 1-180. 
Electrical conductivity. 96, 11-337, 401. 
Engineering Instruments of aluminum. 93, 11-360, 412. 
Hardening of, by addition of boron. 94, 11-280. 
Horseshoes, Aluminum, Russia. 93, 1-86. 
Ireland mines of aluminum. 95, i-16. 
Manufacture of aluminum: 
Grabau process. 90, 1-33. 
Hall process. 90, 11-»411, 421; 94, 11-448. 
History of processes of production. 90, 1-183, 197, 206, 256; 91, 1-200, 

221. 
Pittsburg ReducUon Co. 94, 1-109, 301; 94, ll-»26; 95, 11-275. 
Thowless process. Tests at Newark, N. J. 92, 1-134. 
Manufacture and uses. 92, 1-450; 93, 1-166; 94, 1-110. 
Marking upon glass with aluminum. 94, 11-519. 
Military equipments, Use of aluminum. 94, 11-273. 
Nomenclature. 90, 11-323, 488. 
Partlnlum, a new alloy of aluminum. 99, 11-246. 
Patents on producing processes. 93, 1-65. 
Plating of aluminum, Neesen process. 94, 1-96. 
Prices of aluminum. 93, 1-612; 94, 1-109, 357; 97, 11-311. 
Production of aluminum. 91, 11-27; 94, 1-110. 

(See also Mineral production.) 
Properties of aluminum. By Hunt, Langley and Hall. 90, 1-183, 197, 

205, 256; 91, 1-200, 221; 94, 1-110. 
Rival of copper for electrical conductors. By A. E. Hunt. 98, 1-133. 
Ship construction. 93, l-*260; 94, 11-309, 405; 95, i-303; 96, 11-336. 
Solder for aluminum. 93, 1-313. 

Tests of transverse strength, by Hunt and others. 90, 1-250. 
Aluminum bronze: 

Manufacture and properties. 94, 11-289. 
Notes. 94, 1-177. 

Physical qualities, Tests by Tetmajer. 90, 1-122, 134. 
Aluminum bronze seamless tubing. Manufacture and tests. By Leonard 

Waldo. 96, 11-421. 
Aluminum steel. 90, 1-546; 90, 11-325. 
Amalgamator, Bennett 98, 1-*198. 
American Association for the Advancement of Science, Convention. 98, 

11-142, 204. 
American Foundrymen's Association, Conventions. 97, 1-335; 99, 1-338. 
American Gas Light Association, Convention. 99, 11-279. 
American Institute of Architects, Conventions. 98, 11-304; 99, 11-344. 
American Institute of Electrical Engineers: 
Balloting system. 93, 1-490. 
Conventions. 92, 11-50; 95, 11-31; 98, 11-46. 
Crocker, F. B., President. 98, 1-136. 
Duncan, Louis, President 96, l-t35. 
Kennelly, A. E., President 99, l-t37. 
American Institute of Mining Engineers: 

Conventions. 90, 11-296; 95, 11-264; 96, 1-135, 159; 97, 1-127; 97, 11-62; 98, 

i-134; 98, 11-269; 99, 1-143. 
Drown, T. M., President 98, 1-136. 

Financial management, compared with other societies. 90, 11-622. 
Klrchoff, Charles, President 99, i-t37. 
Spilsbury, E. G., President 97, 1-136. 
Weeks, J. D., President 96, l-t34. 
American Public Health Association, Convention. 97, 11-304. 
American Railway Association, Convention. 97, 11-266. 
American Railway Engineering and Maintenance of Way Association. 98, 
11-280, 330; 99, 1-216. 
"97, !!— 112" means "Year, 1897, second volume, page 112." 
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American Railway Master Mechanics' Association: 

Consolidation with Master Car Builders suggested. 98, i-421. 
Conventions. 91, i-589, 616; 92, i-630, 654; 93, i-11, 596, 609; 94, 1-518, 

537; 94, ii-362, 533; 95, 1-407, 424; 96, 1-420; 96, 11-16; 97, 1-380, 

392, 398; 98, 1-407; 99, 1-402, 413. 

American Society of Civil Engineers: 

Adams, J. W., President. 99, 11-400, •408. 

Allen, Horatio, President 90, l-t29, 110. 

Badge. 94, 11-468. 

Building, New. 95, 11-265; 96, l-»349; 97, U-»349, 366; 98, 1-25. 

Chanute, Octave, President 91, l-t504. 

Clarke, T. C, President 96, l-t34. 

Code of ethics. 93, 1-59, 84; 93, 11-117; 95, 1-242. 

Cohen, Mendes, President 92, l-t577. 

Constitution and amendments. 94, 1-71, 496; 94, 11-298; 95, 1-89, 104» 

106' 97 1-312 347* 97 11-24 32 
Conventions. 90, 1-58, 371, 538, 563, 586; 90, 11-9, 12, 34, 58; 91, 1-83, 517, 

541; 92, i-80, 105, 533, 602; 93, 1-59, 511; 93, 11-53, 111; 94, 1-68, 

429, 471, 539; 95, 1-47, 423; 96, 1-47; 96, 11-62; 97, 1-47; 97, 11-31, 

40, 97, 105; 98, 1-71, 194, 210; 98, 11-80; 99, 1-64; 99, 11-12. 
CraighiU, W. P., President 94, i-tl42. 
Engineers and the Society. 95, 1-414. 

Financial management, compared with other societies. 90, 11-522. 
Fink, Albert, President 97, 1-»215. 
FltzGerald, Desmond, President 98, 11-232; 99, l-t37. 
Founders of Society. 90, 1-232. 
Francis, J. B., President 92, ii-*266. 
Fteley, Alphonse, President 98, l-t35. 
Graduates of engineering schools. 92, 11-375, 401, 437, 471. 
Greene, G. S., President 93, 11-514; 99, i-»71, 90. 
Harrod, B. M., President 97, l-t36. 
Library possibilities in the new building. 98, 1-25. 
McAlpine, W. J., President 90, 1-182, t223. 
Members, Professional qualifications. 99, 1-42. 
Metcalf, William, President 93, i-tl25. 
Morlson, G. S., President 95, l-t68. 
Publication of transactions. 90, 1-373, 492. 564; 90, li-»566; 92, 11-18; 

95, 11-343. 
Reorganization question. 90, 11-81, 83, 128, 149, 172. 
Secretaryship and other nominations. 90, 11-420, 443, 464, 465, 466, 486, 

491, 508, 513, 530, 538, 552, 559; 91, 1-36, 62, 84; 93, 11-476, 494; 94, 

11-496. 
Shinn, W. P., President 90, ii-»545. 
American Society of Heating and Ventilating Engineers, Conventions. 97, 

1-64, 78; 98, 1-71, 87; 98, 11-47; 99, 1-79. 

American Society of Mechanical Engineers: 

Building, New. 90, 11-486. 

Constitution, Changes in. 94, 11-439. 

Conventions. 90, 1-485, 493; 90, 11-395. 441, 485; 91, 1-587, 616; 91, 11-411, 
488; 92, 1-516; 92, 11-490, 537; 93, 1-563; 93, 11-32, 438, 453, 472; 94, 
1-493, 496; 94. 11-426, 467, 488; 95, 11-14, 40, 384, 400; 96, 1-359; 96, 
11-369, 391; 97, 1-350; 97, 11-381; 98, 1-375; 98, 11-351, 368; 99, 
1-322; 99, 11-391. 

Discussions of papers before the Society. 99, 1-332. 

''Employees' Bulletins." 90, 1-36; 90, 11-124. 

Financial management, compared with other societies. 90, 11-522. 

Fritz, John, President 96, i-t34. 

Growth and prospects. 91, 11-491. 

Hunt, C. W., President 98, l-t36. 

Melville, G. W., President 99, i-t37. 

(*) denofes an illustrated article, (t) denotee an inoet ebeet. 
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American Society of Mechanical Engineers: (Continued.) 

Warner. W. R., President 97, i-t36. 
American Society of Municipal Improvements, Conventions. 95, ii-184, 190; 

96, ii-270; 97, ii-253; 98, ii-287; 99, ii-247. 
American Society of Naval Engineers, Convention. 98, i-32. 

American Society of Railroad Superintendents, Conventions. 95, ii-268; 96, 

ii-189. 
American Street Railway Association, Conventions. 95, ii-286; 96, ii-287; 

97, ii-287; 98, ii-175; 99, li-280. 
American Water- Works Association: 

Conventions. 90. i-513, 516, 539; 91, 1-371; 92, 1-479, 607, 534; 93, 11-211; 

94, 11-131, 170; 95, 1-357, 375; 96, 1-375; 98, 1-408; 99, 1-336. 
Growth of the association. 90, 1-445. 

Ammonia, Sulphate of, from blast furnaces. 92, 11-395. 

Ammonia gas as a source of motive power. By T. W. Draper. 93, 1-458. 

Analyses. (See Iron and steel. Analysis of; Sewage analyses; Water 

analyses.) 
Anchor ice: 

Standplpe failure, Marsrvllle, Mo. 93, 1-^294. 

Strainers for excluding ice from pipe Inlets. 93, 1-^309; 95, 1-33. 

Water- works Intakes: 

Chicago, Contrivance for removing ice. 91, 1-^622. 
Evanston, 111., Falcon's strainers. 95, 1-33. 
Whiting, Indiana. 94, 11-^4. 
Anchors, Concrete, for securing Jetties, buoys and light ships. 98, li-'*15. 
Andrews, James, Biographical sketch. 97, 11-'*124. 
Anemometer, Cornell University observations. 94, 1-302. 
Aneroid barometer, Testing of, by dealer. 95, 1-194, 422. 
Angle bars, Designing standard. 93, 1-'*518; 95, 1-^10. 
Angles: 

Methods of plotting. 94, 1-161, 180. 

Roof, hip and valley angles. 94, 11-^504. 

Unequal legs, Formulas. 96, 1-274, 306. 
Angular measurement. Decimal system. 95, 1-377. 
Annealing: 

Annealing built-up bridge members. 92, 1-528. 

Cast iron annealing without heat by shock, Outerbrldge experiments. 

96, 1-133, 225; 96, 11-107. 

Local annealing of hard-faced armor plate. By Hermann Lemp, Jr. 

95, 11-*291. 

Non-oxidizing process for iron and steel. By H. P. Jones. 92, 1-5. 
Antarctic expeditions. 99, 1-177, 240. 
Antltoxine manufacture. 95, 11-316. 

Anvil, Spring-supported, for drop-testing machine. 96, 1-324. 
Apprenticeship system as a school for mechanics. 97, 1-136, 187, 399. 
Aqueduct scrubbing machine, F^tzCerald. 92, 1-^580. 
Aqueducts: 

Bombay, India, Water supply. 92, 1-505. 
Croton, New York: 

Contractors' claims. 90, 1-373; 91, 1-550; 96, 1-240, 267, 272. 

Opening on July 15, 1890. 90, 11-50. 

Report and review of work, 1887-95. 95, 11-32. 

Typical section of embankment, old aqueduct By H. K. Landls. 

97, 11-*164. 

(See also Dams; Reservoirs.) 
Expansion of masonry: 

Mohawk River, Coping Increased in length. 97, 11-^42. 
Paris aqueduct. 94, 11-132, 255. 
Nashua, for Boston water supply. 96, l-t53; 97, l-tll4, 151; 98, 1-169, 

194. 
Steel, Brlare canal, France. 98, 11-^283. 

•'97, 11—112" means "Year. 1897, second volume, page 112." 
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Aqueducts: (Continued.) 

Wachuset, Boston, Water tightness. 98, ii-19. 

Washington, D. C, tunnel. (See Tunnels, Washington, D. C, aqae- 
duct.) 
Arc lamps. (See Electric lamps; Electric lighting.) 
Arches: 
Brick: 

Baltimore, Md., Brick and stone. 93, 11-^7. 

Bonding bricks, Effect of. 93, 11-36. 

Culverts of St L., K. & N. R. R. 95, i-*347. 

Lake Park, Milwaukee, Bridges. 98, 11-^98. 

Rarltan River, New Brunswick, N. J. 92, i-*373. 

Stone facing. 97, 1-^158. 

Tests by Austrian Society of Ehigineers and Architects. By liaiiA- 
fleld Merriman. 96, 1-^288. 
Centering for arches: 

Boston tunnel. 94, 11-^460. 

Cresheim, Philadelphia, Pa. 93, 11-^170. 

Mullan tunnel, N. P. Ry. 94, il-*834 

Philadelphia & Reading Ry. bridge. By W. B. Riegner. 94, i-«4M. 

Plate girders for highway bridge. 98, ii-*81. 

Suspended centering, Bordeaux harbor. 96, ii-*267. 
Concrete: 

Belleville, 111., Method of construction. 96, i-*82. 

Culvert, Syracuse, N. Y. 95, i-*247. 

Curious example of bridge arch, (Germany. 93, i-^266. 

Danube River, Wurtemberg. 94, i-129. 

Franklin St, Boston, Specifications. 94, 11-^28. 

German manufacturers' report. By S. B. Newberry. 97, i-117. 

Hinged arches. 96, 11-178; 99, i-*100; 99, ii-180, 188. 

Jamaica Ry., West Indies. 93, 11-^79. 

Munderkingen, Oer., Hinged arch. 94, ii-*509. 

Non-skeleton construction, Geneva, Switzerland. 96, ii-*91. 

Philadelphia, Pa., First in United States. 93, ii-*189. 

Resistance to thrust. Experiments. 93, 11-368. 

Tests by Austrian Society. By Mansfield Merriman. 96, i-*288. 

Tests of different systems for crushing strength. 93, ii-^157. 

Viaduct substructure, Knox., Cumb. (Sap & Louis. Ry. 96, i-88S. 
Concrete and metal: 

Albion, Mich. 99. 11-181. 

Concrete-iron and iron-concrete. The distinction between. 95, 1-806. 

Expanded metal and concrete, Highway bridge construction. 99, 
i-*50. 

Extended review of subject By Edwin Thacher. 99, il-tl79, 188, 
•202. 

Louisville, Ky. 99, U-181. 

Melan. (See below, Melan system.) 

Moeller system. Tests in Leipzig. 99, i-*94. 

Monler. (See below, Monler system.) 

Neuhausel, Hungary. 93, 11-^391; 94, 1-50. 

Oconomowoc, Wis. 99, ii-*250. 

Tecumseh, Mich. 99, 11-181. 

Wuensch system. 94, 1-306. 
Covering for stone. Asphalt 96, il-143. 
Flat, Calculation of stresses. 96, i-186. 
Hinged arches: 

Cast iron hinges, concrete arch. 96, ii-tl78. 

Discussion of hinged-concrete arches. By Edwin Thacher. 99, 
11-180, 188. 

Granite hinges, concrete arch. 99, i-*100. 

(*) denotes an llIuBtratedi article. (t> denotes an Ineet sheet. 
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Arches: 

Hinged arches: (Cantinued.) 

Theory of the two-hinged arch. By A. R. McKim. 99, 11-114, 190, 

322. 
^Masonry: 

Baltimore, Md., Specifications. 93, 11-^7. 

Bordeaux harbor. Suspended centering. 96, 11-^267. 

Creshelm, Philadelphia, Pa., Centering. 93, 11-^170. 

Elastic theory. 94, 1-33. 

Oour Nolr, France, Details. 92, ll-tl49. 

Stanislau-Woronlenka Ry., Austria. By J. C. Trautwlne, Jr. 93, 

ll-*447. 
Vingeanne, France, Eastern Ry. 93, 11-^457. 
(See also Arches, Brick; Arches, Stone.) 
Melan system: 

Atlantic Highlands, N. J., Stone facing. 96, 11-^122. 

Eden Park, Cincinnati, Ohio, Reinforced with I-beams. By Von 

Emperger. 95, li-*214. 
Hyde-Park-on-Hudson, N. Y., Details. 98, il-*290. 
Paterson, N. J., Passaic River, Three-span arch. 99, 1-*175. 
Stockbridge, Mass. By Von Emperger. 95, 11-^306; 96, 1-106. 
Tests in Austria. 93, 11-157; 94, l-'*305. By Mansfield Merriman. 

96. i-*238. 
Tests in New York by George Hill. 94, 11-333, 439^, 96, 1-65, 112; 95, 

11-384. 
Topeka, Kansas. 96, l-t220; 97, ll-*205; 98, l-*99. 
Monler system: 

Construction in Germany. 93, 1-^148. 
Strength of plates. Investigation by Mr. Orut 96, 11-32. 
Tests in Austria. 91, 1-496, *499; 93, 11-^157. By Mansfield Merri- 
man. 96, l-'*238. 
Repairing wet arches and abutments, German method. 90, 11-^536. 
Steel: 

Brooklyn-Brighton viaduct, Cleveland, Ohio. 94, il-t334. 

Chicago Armory. 94, 11-*176. 

Chicago Coliseum. 95, li-129; 96, ll-t306; 99, 11-129, tl62, 192. 

East Rock Park, New Haven, Conn., Three-hinged. 90, 11-*151. 

Ithaca, N. Y., Fall Creek gorge bridge. 98, 1-^266. 

Lake Park, Milwaukee, Ornamental bridges. 98, ii-*98. 

Lansing, Mich., bridge. 95, 11-^330. 

Muengsten, Germany, Double track bridge. 98, li-tl39. 

Niagara. 96, 1-*13, 105; 96, ll-*82; 97. l-*252; 98, l-n03, ♦330, 336. 

370; 98, 11-72; 99, 11-357. 
Paris, Alexander III bridge. 98, l-t254; 99. l-t327; 99, ii-t253. 
Stony Creek bridge, C. P. Ry. 94, li-t84. 
Tests in Austria. By Mansfield Merriman. 96, i-*238. 
Trainshed, P. & R. Terminal Ry. 93, l-t50, 507. 
(See also Roofs; Tralnsheds.) 
Stone: 

Covering. Asphalt. 96, 11-143. 
^ Elkader, Iowa, Highway bridge. 91, l-*338. 
Elyria, Ohio, 150-f t. span. 90. l-*506, 537. 544, 579. 
Falrmount Park, Philadelphia. By J. W. Wagner. 97, ll-n62, 168. 
Falls of Schuylkill, P. & R. Ry. 91, l-*89. 
Hyde-Park-on-Hudson, Vanderbilt estate. 99, i-*98. 
Kankakee, 111., bridge. 99, 1-^197. 
Keystone, Depths of. By William Cain. 94, 1-214. 
Lead Joints, German practice. 91, il-*378; 98, 1-47. 
Mt. Vernon, Ohio, viaduct. 92, 11-*197. 
Niagara Falls, N. Y., on State Reservation. 98, 11-^410. 
PelhamvlUe. N. Y.; N. Y.. N. H. & H. R. R. 95, l-*34. 
^ Pittsburg. Pa., Schenley Park. 99, l-t391. 

•*97, II— 112" means "Year, 1897, second volume, page 112." 
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Arches: 

Stone: (Continued.) 

r Rochester; N. Y, 93, i-*101. 
Tests by Austrian Society. By Mansfield Merriman. 96, i-*288. 
Verdun, France. 99, ii-*ll. 

Stresses in fiat arches, Calculation of. 96, i-186. 
Templet for arches of variable thickness. 90, i-*223, 
Tile: 

Appraisers' warehouse, New York. By Ounwald Aus. 98, ii-*278. 
Central Fireprooflng Co., Tests. 96, ii-219. 
Fire test by H. Constable at Perth Amboy. 96, i-*322. 
Hollow serrated arch, Hinton invention. 99, ii-*311. 
Merrick circular arch. 98, ii-*221. 
Tests of arches. By George Hill. 95, ii-384. 
Tests of long-span arches. By Gunwald Aus. 95, ii-*314. 
Timber, Mormon Tabernacle, Salt Lake City. 95, ii-*279. 
Wuensch system of construction. 94, 1-^305. 
(See also Floors.) 
Architects: 

Code of ethics, Boston Society. 95, i-242. 

Engineers and architects in competition. 94, 1-451, 497; 99, i-238. 
Fees, in England. 93, i-302. 
Legal duties of. By J. C. Bradford. 96, ii-75. 
Supervising, U. S. Government. 95, i-88, 104; 97, ii-118, 120, 161. 
(See also Buildings, Public.) 
Architectural competitions. Rules for conducting. 97, ii-39. 
Architecture: 

Employment of electrical, heating and sanitary engineers in building 

construction. By H. S. Bradlee. 99, i-238. 
Illinois, Licensing of architects and regulating the practice of archi- 
tecture 'as a profession. 97, ii-268. 
Public. (See Buildings, Public.) 
Arctic currents, Testing with casks. 99, i-176, 177. 
Arctic expeditions: 

Andree. 97, ii-64, 102, 193, 811. 
Balloon trip by Frenchman. 96, li-1. 
Gilder. 93, i-375. 

Nansen. 91, ii-100, 103; 93, ii-45, 385; 96, ii-113, 144, 161, 257. 
Peary. 91, i-243, 374, 567; 92, ii-249, 252; 93, i-58, 132, 204, 538; 98, ii-185; 
94, i-509; 94, ii-237; 95, ii-200, 208; 96, ii-255; 98, il-224; 99, U-161. 
Stein, of U. S. Geological Survey. 93, ii-125. 
Wellman. 94, i-357; 99, ii-159. 
Argon, Discovery of. 95, i-129. 
Arithmetic, Hindu. 90, i-437. 

Arithmetic of the Steam Engine. By E. S. Gould. 98, ii-58, 89, 106. 
Armor plate: 

Ackerman process of treating. 95, ii-260. 
American, for Russian battleships. 94, ii-514. 
Annealing of, Local. By Hermann Lemp, Jr. 95, ii-*291. 
Carnegie, Investigation of frauds. 94, i-335, 509; 94, ii-172. 
Cost, Investigation by Secretary Herbert. 97, i-24, 97. 
(Government plant 97, i-97; 97, ii-65, 97. 120, 177, 273, 368, 380. 
Harveyized plate. 91, ii-377; 93, i-73; 93, ii-321, 334, 420; 94, 11-425. 
Investigation of plate for "Kearsarge" and "Kentucky." 97, 1-17. 
Manufacture of plate. 93, ii-420; 94, ii-132; 97, 1-97. 
New tyve of thin plates of steel. 95, ii-305. 
Prices of plate. 93, i-204; 95, i-112; 95, ii-314; 99, 1-864, 371. 
(See also Steel.) 
Armor plate tests. 90, 11-281, 295. 300; 91, ii-95, ^510; 92, i-73; 92, 11-108. 116, 
93, 1-22, 293, 433, 601; 93, ii-36, 54; 94, i-41, 231, 251, 451, H64, 
485; 94, 11-43, 52, 63, 129, 163, 223, 329, 425; 95, 1-113, 120, 161, 217, 
297, 304; 95, 11-168, 197, 336. 
(*) denoCes an illustrated article. (t) denotes an inset sheet. 



10 ARMY. 

Armj, U. S.: 

Administration of, in tlie Philippines. By S. S. Long. 99, ii-90. 

Appropriation bill, Cuban franchises. 99, 1-168. 

Health report 99, ii-377. 

Reorganization bill, Iniquitous clause. 99, i-152, 187. 

Transport ships. 98, ii-216, 388, 399| 99, i-209. 

Water filtration plants. Portable. 99, i-107. 
Arnold system. (See Dynamos, Direct-driven.) 
Art industries in United States. 94, 1-178. 
Artesian wells. (See Wells.) 

Artistic element in engineering. By F. O. Marvin. 96, 11-166, 168. 
Asbestos and asbestic. 97, 11-29. 

Asphalt: 

Artificial, Germany. 90, 11-150. 

Covering for stone arches. 96, ii-148. 

Description of various forms of asphalt By G. W. Tillson. 97, 11-167. 

Historical notes on the use pf asphalt 90, i-81. 

Manufacture of asphalt 90, 1-75. 

Natural rock asphalt 93, 11-131. 

Nomenclature. By Leon Malo. 92, 11-291, 350. 

Oklahoma. 94, ii-1. 

Production in United States, 1889. 91, 11-31. 

Utah. 93, i-540; 93, ii-201; 95, 1-111. 

(See also Pavements; Reservoir linings.) 

Asphalt paving plants: 

Hetherington invention. 98, ii-*162, 217. 

Iroquois Iron Works. 99, ii-*330. 
Asphalt plates for waterproof construction. 90, 11-^408. 
Assassination of President Carnot 94, 1-542. 
Assaying, Blowpipe. By B. L. Fletcher. 94, 11-51. 
Assessments. (See Municipal improvements; Sewers; etc.) 

Association of Engineering Societies: 

Dividends. 99, i-200. 

Extension of membership. 94, 11-386. 

Withdrawal of Western Society of Engineers. 94, 11-408, 410. 
Association of German Portland Cement Manufacturers, Meeting in Berlin. 

By S. B. Newberry. 97, 1-115; 98, 11-8, 13. 
Association of Railway Superintendents of Bridges and Buildings, Conven- 
tions. 95, 11-288, 328; 96, 11-287; 97, ii-*266; 98, ii-271. 
Asterionella. (See Water supply.) 

Atlantic & Pacific Construction Co., Dallin's railway scheme. 94, 11-92, 298. 
Atmosphere. (See Air.) 

Auger and drill in prospecting work. By Charles Catlett 97, 1-262. 
Augers, Wood, Exploration of soil by. 99, i-175. 
Automobiles. (See Motor vehicles.) 
Axle boxes: 

Adams. 93, ii-'*100. 

Hyatt roller-bearing. 94, i-*93. 

Macnee dust-proof. 91, i-*415. 
Axle-testing machine, Spring-supported anvil. 96, 1-324. 

Axles: 

Ball-bearing, for wagons and carriages. 95, i-*16. 
Breakages of electric car axles. 98, 11-42. 
Collared and collarless axles. 94, i-547. 
Design of axles. 96, i-416, 423. 

Dressing axles, Erith Iron Works, Eng., Trials with and without elec- 
trical current By R Atkinson. 97, i-122. 
Manufacturing, Best method of. 96, 11-175. 
Siemens-Martin steel. Strength of. 93, 11-512. 
Steel, for railways. 95, 1-69. 

••97, 11—112" means "Year, 1897, second volume, page 112." 
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Axles: (Continued.) 

Strength of axles. 94, 11-^486. 

Temperature, Effect of, on strength of axles. Tests. By Thomas 
Andrews. 91, ii-464, 472. 

B. 

Backfilling trenches. 96, ii-122, 153, 154, 258, 298; 98, 1-*221« 
Backwater: 

Liegal decision. 92, i-658. 

Linderman and Field dams. 93, 1-^39, 237. 

Measurements of backwater. By Robert Ferriday. 95, ii-*28. 
Bacteria. (See Sewage analyses; Water analyses.) 
Baggage systems^ American and European compared. 93, 1-418. 
Bailing out shafts, Browne vacuum tank for. 99, il-^415. 
Ball bearings: 

Journal box, Shumway. 96, ii-*178. 

Loads for ball bearings. 93, i-511. 

Use of, in different classes of machinery. 92, 11-444. 

Wagons and carriages. 95, 1-^16. 
Ballast: 

American railways. Tables and notes. 96, i-413, 414. 

Burnt clay: 

Manufacture of. By S. E. Coombs. 93, ii-*899. 
St. Louis, Keokuk & No. R. R. 95, 1-217. 
Texas Midland R. R. 95, i-217. 

Discussion at Society meeting. 96, ii-191. 

Dusty condition of roadbeds of American railways. 98, 1-80. 

Sand, Covering with broken stone, France. 96, 1-265. 

Sprinkling with oil. By E. B. R. Tratman. 99, 11-185, 232. 

Washing of, France. 93, 11-391. 
Ballasting: 

Crushing plant 93, 11-^429. 

Leveler on four-track work, N. Y., N. H. & H. R. R. 95, li-*358. 

Northern Pacific Ry., Rules for. 99, 1-263. 

Rodger ballast car. 93, ii-207; 98, i-n06. 

Spreaders. 93, ii-*69, 207. 
Balloons, Notes on. 93, ii-401; 94, 1-441; 94, ii-385; 95, 1-63; 99, 1-48. 

(See also Flying Machines.) 
Bars, Extrusion process of producing metal, Dick hydraulic press. By P. 

F. Nursey. 96, ii-*70. 
Barometer, Aneroid, Testing of, by dealer. 95, 1-194, 422. 
Barrow car for handling broken stone. 96, 1-^268. 
Base-line measurements. (See Steel tapes.) 
Battery, Jacques electric. 96, i-336; 98, 11-^197. 

(See also Storage batteries.) 
Battleships. (See Warships.) 

Bay of Fundy, Formation of tidal marshes. By W. B. Mackenzie. 97, 11-^418. 
Beacons, Metal, U. S. Lighthouse Board. 97, 11-^221; 99, 11-^158. 
Beading device for cast iron pipe patterns, Thomson. 97, 1-^173. 
Beams: 

Anchoring, Ooetz-Mltchell system. 91, 11-^496. 

Bending moment on beam subjected to water pressure. 98, 1-178, 226. 

Concrete, Transverse strength. 93, ii-*367. 

Concrete and steel: 

Formula for determining fiber stresses. 98, 11-298. 

Test of, by J. B. Johnson. 95, 1-10. 

Ultimate strength. By J. B. Johnson. 97, 11-261. 

Connections: 

Larimer columns. 94, 11-^146. 

Old Colony Building, Chicago. By C. T. Purdy. 93, 11-1487. 
(*) denotes an illustrated article, (t) denotes an inset sheet. 
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Beams: 

Connections: (Continued.) 

Standard connections. By Prichard and Thackray. 96, i-*818, 404; 
98. ll-*43, •203. 
Flexure, Theory of. By Mansfield Merriman. 94, 11-45. 
Proportioning beams. Diagrams for. 92, i-*439; 94, 11-1244, ♦273; 97, 

11-292, 361. 
Steel: 

Deflection, when heated. 96, i-290. 

Discussion. By C. T. Purdy. 92, l-*2. 

Fire, EfTect of. 95, 1-264. 

Formula for bending stress. By Henry Szlapka. 94, 1-234. 

Grillage foundations. Calculation of. By J. B. Nau. 99, l-*246. 

•268. 
Increasing use of steel. 94, 11-342. 
Pencoyd Iron Works. 96, l-*279. 
Size and weight, Diagram for determining. 92, l-*439. 
Stress measured by measuring heat gained or lost when load la ap- 
plied. Turner's experiments. 97, 11-280, 331. 
Tests of Bessemer basic steel. 93, 11-52. 
Stress, Lines of, determined by polarized light 95, 11-75, •170, 201. 

Wooden: 

Efriciency of built-up. By Edgar Kldwell. 97, 1-^149, 185; 98, l-*76, 

•182. 
Notes on Trautwine's and Woodbury's tables. 99, 11-9, 26. 
(See also Girders.) 
Bearing metal alloys. Analyses of. By C. B. Dudley. 96, i-304. 

Bearings: 

Burnishing, Rollers for. 95, 1-^169. 

Graphite, Holmes Invention. 92, 1-495. 

Locomotive axle. Use of water. 93, 1-537. 

Mechanical fluid for. By C. W. Hunt. 94, i-^469, 472. 

Metallned or oilless bearings. 90, 1-137. 

Pivot bearings. Friction of. 91, 1-347. 

(See also Ball bearings; Bridge bearings; Roller bearings.) 
Bell ringer. Steam. 93, ii-^227. 
Belt lacing. Steel, Bristol Co. 99, l-^69. 
Belt pulley. Steel, Corscaden. 97, l-^70. 

Belts: 

Conveying, Methods of use. By Thomas Robins, Jr. 96, l-^202, 204. 

Rules for proportioning. 91, 1-^20; 93, 11-449, 474, 477; 98, 1-47. 
Benzenberg, George H., Milwaukee, Wis. 99, 1-200. , 

Bessemer, Sir Henry: 

Autograph letter. 91, 1-416. 

Biographical sketch. 98, 1-228. 
Bessemer medal. Recipients of. 94, 11-412, 492; 95, 1-173. 
Beton. (See Concrete.) 

Bicycle exhibitions in New York. 96, 1-98; 97, 1-111. 
Bicycle race tracks: 

Dimensions for. 95, 11-74. 

El Paso, Texas. 96, l-^243, 257. 

Manhattan Beach, L. I. 96, 1-^188. 
Bicycle railways: 

Boston & Lowell Co., Boynton. 94, 11-14. 
' Coney Island, Bojmton. 91, 1-44, 624. 

Montreal, Wicksteed's plans. 92, i-^531. 

(See also Railways, Single rail system.) 
Bicycle roads, Elevated proposed. 95, 11-49, 56. 
Bicycle storage: 

Prussian design for house. 98, 1-^215. 

Westcott-Jewell appliances. 98, 1-^282. 

**97, 11—112" means "Tear, 1897, second volume, page 112." 
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Bicycles: 

Hardy spring seat 96, i-*276. 
Military tandem. 96, ii-440. 
Pedal pin. Curve traced by. 96, i-*243. 
Speed record at Springfield^ Mass. 93, 11-225. 
Surveying with, Hazleton, Pa. 97, ii-290, 331. 

Tension of wheel spokes. Tests. By D. W. Hering. 97, 11-100, 138, 169. 
Tire with transverse disks. 94, 11-371. 
Transportation on railways: 
Massachusetts. 97, 1-64. 
New York. 96, 1-256. 
Bids. (See Contractors; Contracts.) 
Bilge keels on warships. 98, ll-'»309. 
Bins: 

American Coffee Co., Brooklyn, Novel design. By A. S. Berqulst 99, 

ii-54. 
Computation of strains. 97, 11-113, ♦142, ♦196, 200, ♦293, ^426; 98, 1-62, 

64, 97, 147, 226, 232, 290. 
Design of malt bin. 95, 11-90. 

Paterson, N. J., Failure. 97, 11-113, ^142. ^196, ^200, ♦293. ♦426. 
Table showing pressures of difTerent depths of coal on horizontal and 

inclined surfaces. 98, 11-100. 
Washington, D. C, Electric railway power plant. 99, l-^53. 
(See also Grain elevators.) 
Biography of city engineers. 94, 1-101. 

(For individual biography, See names.) 
Bismarck album of the Society of German Engineers. 95, ll-^7. 
Black printing: 

Direct positive blackprint paper. 92, 11-524. 
Formulas. 97, i-43, 90, 121. 

Notes on process. By Herman Esser. 99, 11-374, 386. 
Blast furnace gas: 

Fuel for gas engines: 

Cockerill Iron Works, Belgium. 99, 1-88. 
Thwaite-Gardner system, London. 99, 11-297. 
Heating value of. By D. P. Jones. 98, 1-78, 97. 
Blast furnace stack. Construction. 94, i-541. 
Blast furnaces: 

Changes in foundry mixtures. By B. W. Smith. 98, 1-128, 180. 
Concentrates, Use of, in Scandinavia. By J. Wlborgh. 99, 11-152, 159* 
Cupola practice. By B. S. Summers. 98, 11-219. 
Cupola with center blast tuyere. 96, l-*383. 
Edgar Thomson furnace. 90, ii-*388. 
English furnaces compared with American. 93, 11-153. 
Firebrick in regenerative chamber, Kennedy. 96, l-^230. 
Handling material at the furnace: 
Automatic stock hoist 91, l-^208. 
Development and improvement of machinery. By Axel Sahlln. 

97, ii-*82. 
Uehling's casting and conveying apparatus. 97, 1-265, ^269; 98, 
1-164. 
Largest in the world, Duquesne Steel Works. 95, 11-244. 
Lehigh Valley District. 95, 11-203. 

New furnaces and their effect on the Iron market 99, 11-304. 
Opening the tapping hole. Rock drill applied to. By David Baker. 92, 

ii-*427. 
Selection of materials for furnaces. 92, 1-174. 
Value of tests of blast furnace products. 96, 1-181. 
Blasting: 

Cemented gravel blasting, by tunnels, Chicago. 95, 11-^68. 
Chamber-mine, Danube River. 94, 11-249. 

(*) denotes an Illustrated article, (f) denotes an inset slie<:*. 
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Blasting: (Ck)ntinued.) 

Heavy rock blasting in New Zealand. 93, i-98. 
Submarine blasting: 

North River, New York. By J. A. Bensel. 94, 11-10. 

Oswego, New York. 94, i-*132. 
Block system of moving railway trains: 
Accidents under: 

American and British railways. 93, ii-314. 

St. Louis tunnel collision. 96, MO, 76. 
Advantages of. 91, 1-398; 99, 1-422. 

American railways backward in the use of. 93, 11-294, 334. 
Atchison, Topeka & Santa Fe Ry. 99, 1-^198. 
Automatic vs. manual block. 93, 1-159, 279. 
"Bootjack" signals, L. S. & M. S. Ry. 98, 11-^66. 
Capacity and adaptability under difTerent conditions of service. 94, 

11-335. 
Central R. R. of New Jersey, Electro-pneumatic system. 90, 1-297; 90, 

11-555; 93, i-86, 108. 
Chattanooga, Tenn., N. C. & St. L. Ry., Operation. 98, 1-381. 
Chicago, Milwaukee & St Paul Ry., Novel. 94, 11-626. 
Chicago & Northwestern Ry., Notes. 94, 1-114. 
Chicago, St. Paul, Minn. & Omaha Ry. 99, 1-^326, 360. 
Compressed air mains, Penn. R. R. 99, 1-269. 
Controlled manual block. 94, 11-335. 
Description of block system. 92, 1-131. 
Discussion at meeting of American Society of Railroad Superintendents. 

96, 11-197. 
Electric railway, Buffalo, N. Y. 93, 11-345. 
European railways. Notes. 93, 11-71. 
Great Britain, Statistics. 90, 11-82; 92, 1-14. 
Hall Signal Co. 90, ii-*237, *246; 93, 11-128; 94, 1-640; 94, 11-^229, 800; 

95, i-*219. 
History of block system. By J. P. O'Donnell. 94, 1-636. 
Instructions to engineers and other employees. 92, 1-64. 
Kinsman automatic system. 92, ii-'*297, 301. 
Lattig manual system. 93, i-'*40. 
Mozier system. (See Semaphores.) 
New South Wales. 92, i-258; 94, 1-339. 
N. Y. C. & H. R. R. R. 92, i-14, •86; 94, 1-97, 640. 
N. Y., Lake Erie & Western Ry. 94, 1-114; 96, 1-20. 
Providence & Worcester Ry. 92, 1-14, 40, 64, 60, ♦86. 
Sinsrle track: 

Electric railways. 93, 11-345; 99, i-*330, 332. 

Operation and maintenance, C. N. O. & T. P. Ry. By W. A. D. 
Short. 98, i-*158. 

Train stafT and tablet exchange. 94, i-'*338. 

Tunnel protection, Ches. & Ohio Ry. By Charles Hansel. 98, 1-^124 

Union Switch & Signal Co. 96, ll-*247. 
Standard rules. 92, 11-355; 97, 11-256. 
Switch Indicators, Automatic. 95, 11-413. 
Telegraph block. Capacity and adaptability. 94, 11-336. 
Three-position semaphore system. (See Semaphores.) 
Train stafT: 

Description of electric. By W. A. D. Short 98, i-*169. 

Purdon apparatus. 94, i-'*338. 

Tunnel protection of Ches. & Ohio Ry. By Charles HanseL 98, 
i-*124. 

Webb and Thompson apparatus. 90, 1-^297; 94, 1-^62; 95, 1-^237. 
Train tablet: - 

Mason apparatus. 94, 1-^338. 

Quirk apparatus. 94, 1-^338. 

••97, ii— 112" means "Year, 1897, gecond yolume, page 112." 
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Boilers: (Continued.) 

Corrosion of boilers, Austrian report 97, i-t94. 
Cost of English and American boilers. 96, ii-427. 
Cracking of back tube sheets. 94, i;-613. 
Defects in boilers, Austrian report 97, i-t94. 
Draft. (See Draft, Mechanical.) 
Draft regulator, Thiell. 93. i-*261. 

Economy: 

Reduction in cost of steam power, 1870 to 1897. By F. W. Dean. 

97, ii-370. 
Tests, Classification of data and plotted results. By W. W. Chris- 
tie. 97, ii-381. 

EfTiciency: 

Benefits of dry and superheated steam. Analysis of Dixwell's ex- 
periments. 96, ii-74. 

Guarantees in steam boiler contracts. 99, i-88. 

Heat efTiciency of boilers. By Bryan Donkin. 98, 11-320. 

Limitations of efTiciency. 97, i-168, 187, 203, 218, 260. 

What is efTiciency? By William Kent 96, i-379, 384. 
Electric lighting plant, Detroit, Mich. 95, i-t395. 
Electrical exposition. National, New York. 96, 1-^293. 
Elmira steam generator. 91, i-*67. 
English and American boilers, Cost. 96, ii-427. 
European practice, Hale's report 96, 11-212, 216. 
Feed water. (See Feed water.) 

Firebox sheets. (See Locomotive boilers and fireboxes.) 
Fire engine boilers, Evaporation, efTiciency and capacity. 96, i-208, 

213. 
"Flowed steel" headers for water tube boilers. 97, i-*75. 
Heat efficiency of steam boilers. By Bryan Donkin. 98, 11-320. 
Heating surface, Calculating. 98, i-352, 355. 
High pressures: 

Are they economical for stationary engines? By C. E. Emery. 98, 
ii-199. 

Notes from Manchester Steam Users' Association report. 91, i-478. 

(See also Locomctive boilers and fireboxes.) 
High water indicator, German invention. 90, ii-'*404. 
Horse-power, Rule for computing. 94, ii-12. 

Hydrostatic test of, after cleaning. Liability for death of employee. 
99, ii-44. 

Internally fired: 

Internally fired vs. externally fired. 94, i-410. 
Strong's boiler, Brooklyn water-works. 94, ii-*144. 
Washington Mills, Lawrence, Mass. 96, ii-t341; 98. i-141. 
Investigation of boiler practice. 94, i-115; 95, ii-41. 141, 186, 202, 278; 

96, 1-184, 228, 243; 96, 11-212, 216; 97, i-53, 135, 200. 
Leakage around the tubes in boilers using forced draft. Prevention of. 

By A. F. Yarrow. 91, i-*353, 374, •378. 
Pitting of boilers. Cure for. 93, i-9. 

Portable: 

Contractors' and quarrymen's use. 92, il-*597. 

Sewer Department, Providence, R. I. By Allen Aldrich. 99, i-*196. 
Radial stay. Notes on construction. 92, i-90. 
Safety plugs. 92, i-*484; 94, i-*499, 543. 
St Louis, Mo., Specifications. 94, i-151; 96, 11-280, 815, 330. 

Scale in boilers: 

Feed water purification and scale. 92, 11-296. 
Magnets in boilers. Experience at Quincy, 111. 90, i-614. 
Oil to remove scale. By R. C. Carpenter. 90, i-497, 514. 
Prevention of scale. 94, 11-533. 

(*) denoCes an illustrated article, (f) denotes an Imael %>^«^. 
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Boilers: (Continued.) 

Steam jackets. 91, ii-493; 94. i-494. By T. H. Beare and Bryan Donkin. 

96, 11-383, 384. 
Superheated steam. 96, 11-74; 99, 1-^212, 216. 
Vertical: 

American Hoist & Derrick Co. 92, i-*269. 

Dean & Main boilers. 98, i-'*400. 

Washington Mills, Lawrence, Mass. 96, 11-^841. 
Water supply. Quality of, along C, B. & Q. R. R. By J. A. Carney. 97, 

1-368. 
Water tube: 

Babcock & Wilcox, Steam superheater attachment. 99, i-^212, 216. 

BelleYllle, Trials on cruiser "Diadem." By Sir John Durston. 98, 
i-*302. 

Climax boilers. 94, ii-*37. 

Combine boiler. 95, i-^333; 96, i-296. 

Commerce Realty Co., St. Louis, Mo. By W. H. Bryan. 99, i-2, 8. 

"Flowed steel" headers. 97, l-*75. 

Ourney's steam carriage of 1830. 93, 11-260. 

Jackson & Church boiler. 97, 1-^292. 

Johnston boiler, Brownell Co., Dayton. 98, i-^348. 

Mechanical stokers. Tests on Lake steamer "Pennsylvania." 99, 
li-*221, 241. 

Root boiler. Suit for failure of. 95, 11-408, 416. 

Specifications, St. Louis, Mo. 94, 1-151; 96, 11-280, 315, 830. 

Stirling boiler. 93, il-*460; 94, 1-277. 

Warships, Use on. By W. M. McFarland. 94, i-404; 99, 1-20. 

Yarrow boiler. 91, i-*139. 
Wellman Iron & Steel Co., Novel setting. 92, 11-^842. 
World's Fair exhibit 93, i-*342. 
(See also Locomotive boilers and fireboxes; Marine boilers.) 

Bolt code for shop drawings. Proposed. 99, 11-^402. 

Bolts: 

Anchoring bolts: 

Adhesive strength of sulphur, lead and Portland cement 90, ii-53. 

Anchoring bolts in stone. 91, 11-623. 

Holding power of anchor bolts. Tests by M. M. Wilcox. 99, 11-80. 
Holding power of drift bolts. 90, 11-488, 532; By F. W. Clay, 94, 1-25. 
Experiments of U. S. Government 91, 1-199; 91, 11-283. 
Tests of the efTlciency of bolted joints. 98, 1-79, 99. 
Track bolts: 

Bush interlocking. 90, 11-^558. 

Nut locks for. 95, 11-213, 313. 
(See also Locomotive boilers and fireboxes, Staybolts.) 

Bonds: 

City water-works, Athens, Ga. 93, 1-15. 

Issue of bonds. State supervision of corporations, Mass. 95, i-24. 

(See also Legal decisions.) 

Boring machines: 

Bement, Miles & Co., Double horizontal. 98, 1-^202. 
Niles boring, drilling and milling machine. 96, 11-^269. 

Borings: 

Apparatus for submarine boring. 96, ii-*198. 
Borings in gravel. 99, 1-288, 333, 366. 
Boston subway. 94, 1-260. 
Deep borings. 93, 11-505; 95, 11-128; 96, ii-431. 
Diamond Shoals lighthouse, Apparatus. 94, 1-469, *535. 
New York City, by Rapid Transit Commission. 91, 11-^62. 
Prince Edward Island tunnel. Apparatus. 93, 1-^615. 
Wood augers for exploration of soil. 99, 1-175. 

"97. 11—112" means "Year, 1897, second volume, pa8:e 112." 
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Boston: 

Greater Boston. 93, i-146; 94, i-189; 94, iM19. 
Notes on Boston and vicinity. 98, ii-234. 
Public baths and gymnasia. 99, 1-174. 
Boston Manufacturers' Mutual Fire Insurance Co. (See Boilers, Investiga- 
tion of boiler practice.) 
Bottles: 

Collection of water for analysis. 93, i-M59; 93, ii-*66. 
Steel, for holding liquid carbonic acid. 94, ii-339. 
Boundaries. (See Legal decisions.) 
Boundary line markers, Chic. & West Mich. Ry. 97, i-*263. 

(See also Monuments.) 
Brace, Dunn extensible, for sewer excavation. 92, ii-*5. 
Bracing for timber bents. Tests of various forms, Michigan Mining SchooL 

97, i-371. 
Brackets on cast iron columns. Tests at Phoenixville, Swing's report 98, 

i-*36. 
Brake beams: 
Hangers: 

Angle of hangers. By W. H. Marshall. 94, 1-363; 97, 11-350. 
Hanging from truck frames, L. & N. R. R. By P. Leeds. 91, 1-^186. 
Sargent's adjustable swivel. 90, i-*80. 
Height of. 93, i-583. 
MetaL 

Discussion at Society meeting. 94, 1-496. 
King's design. 93, i-^426. 
"Solid," Monarch Brakebeam Co. 98, 1-^316. 
Release spring. Tension of. By W. H. MarshalL 94, 1-368. 
Substitute for. Description of beamless brake. 98, M562. 
Universal. 91, ii-*409. 
Brake gears. 90, ii-551; By W. H. Marshall, 94, 1-363. 
Brake pipes. Effect of dirt in. 94, i-93. 

Brake pressure regulator, Wolhaupter and Dean. 93, 11-^66, 416. 
Brake shoe tests: 

Actual pressure of shoes against wheels. 94, ll-*96. 

M. C. B. Association. 90, 1-^80, 470, 610, 616; 94, l-«633, 642; 96, M396, 

410; 96, 1-424. 
Road tests. 94. 1-616. 

Southern Pacific Co.'s Sacramento shops. Small's report 92, 11-^361. 
Testing machine of M. C. B. Association. 94, i-*633. 
Brake shoes: 

Applying below center of car wheels. 98, 1-404. 

Composite, of expanded steel and cast iron. 97, ll-*228, 861. 

Holding power of different materials as determined by shop tests. 91, 

1-587. 
Increased braking power by varying angularity of brake beam hangers. 

97, 11-350. 
Metal for. Statistics. 93, 1-582. 
Overpressure causes hot boxes. 93, 11-368. 
Pressure varies with speed. 93, 11-58. 
Street railway cars. Experience with. 94, 11-823. 
Brakes: 

Beamless brakes. 93, 1-^562; 94, 1-289. 
Brake-setting device, Rowell-Potter. 99, 11-^827, 364. 
Mectric: 

Electric vs. air-brakes. 94, 11-341. 
Possible power with reversed motors. 92, 11-18, 20. 
Sperry brake. By B. A. Sperry. 94, 11-*816. 
Emergency, Driver brake, L. I. R. R. 98, 11-234. 
Locomotive truck wheels, Experiments on Old Colony R. R. 94, 11-486. 

(•) denoCes an Illustrated article, (t) denotes an inset sheet. 
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Brakes: (Continued.) 

London & Northwestern Ry., World's Fair exhibit 98, ii-67. 

Massachusetts railways, 1892 report. 93, i-248. 

On all wheels of train. 93, ii-69. 

Retardation by brakes. Tests on railway trains. 97, ii-249. 

Slack adjusters. (See Air brakes.) 

'*SUp" car brakes, England. 90, ii-502. 

Street railway: 

Bonta brake and fender, Jersey City, N. J. 95, i-861. 

Discussion. 94, i-201. . 

Momentum friction, for electric cars. Price. 96, il-*260. 

Power brakes vs. hand brakes. 94, ii-314, 320; 99, ii-190. 

Prouty, for cable cars. 95, i-*246. 

Sperry electric brake. 94, ii-*316. 

Steep grades, Use on. 96, ii-21. 

Teste in New York city. 99, ii-113. 143. 

Webber combined brake and fender. 94, ii-*452. 
Track: 

Develin, Trial, at Memphis, Tenn. 96, i-232. 

Otis safety grip. 95, ii-t227. 
Vacuum: 

Failures on English railways. 93, ii-156. 

Gt Western Ry., Eng., World's Fair exhibit. 93, ii-67. 

Uruguay, To be adopted. 94, i-509. 
(See also Air brakes.) 
Brakes, Bridge, for preventing oscillations. By Robert Grimshaw. 96, 

il-*94. 
Brakes, Prony, New form at Sibley College. 93, ii-*450. 
Brass, Influence of antimony on the cold-shortness of brass. Teste by B. S. 

Sperry. 98, i-135. 
Brass melting furnace, Garrett. 96, ii-*219. 
Breakers. (See Coal breakers.) 

Breakwaters: 

Aldemey, English channel. Repair methods. By B. O'D. Townshend. 
99, ii-*87. 

Bruges ship canal, Belgium. 99, ii-*300. 

Buffalo, N. Y., New extension. 96, ii-*284. 

(Concrete, Report by Schermerhorn on all the principal breakwaters, 91, 
i-*101. 

(Construction on the American coast. By L. Y. Schermerhorn. 98, 
ii-*122. 

Copenhagen, Construction. 94, ii-*68. 

Crescent Bay, Wash., Construction. 93, ii-380. 

Delaware, Improvemente. 92, i-*137. 

Design of breakwaters. By J. W. Sandeman. 99, i-424. 

E}fEect of waves on breakwaters in different depths of water. By Will- 
iam Shield. 99, i-424. 

Leixoes, Portugal. 93, ii-110. 

Libau, Russia, Construction. 93, ii-505. 

Marquette, Michigan. 97, 1-38. By W. H. Hoyt, 98, i-*220. 

Newhaven, England, Concrete. 92, i-*551. 

Tees, Slag for. 93, ii-153. 

Timber, Marquette, Mich. By W. H. Hoyt 98, i-*220. 

(See also Harbors.) 

Brick: 

Analyses of clay. By D. W. Mead. 93, il-176. 
Bonding for arch. 93, ii-36. 

Cement mortar, Adhesion of, Experimente. 95, i-32. 
Location of clay deposite and cities manufacturing and using brick 
paving. 93, ii-n78. 

"97. 11—112" means "Year, 1897, second volume, page 112." 
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Brick: (Continued.) 
Manufacture: 

Composition and manufacture. By C. P. Chase. 90, ii-*55, 58, *70. 
Des Moines Brick Mfg. Co. 91, i-380. 

Distribution and character of clay. Methods of manufacturing. By 
D. W. Mead. 93,11-176. 
Measuring diagram. Number of bricks per sq. yd. 92, 1-251. 
Nomenclature, Report, National Brick Manufacturers' Association. 91, 

1-233. 
Notes from annual convention of manufacturers. 98, 1-136. 
Permeability under pressure. Experiments by Aqueduct Commission, 

New York. By A. W. Hale. 91, 1-*17, •28, 36. 
Physical qualities. 94, 11-491. 
Sawdust brick manufacture. 93, i-128. 
Size of brick. 95, 1-10. 

Slag brick manufacture, Butte, Montana. 91, 1-601. 
Special forms: 

Furnace arches, Vrooman. 99, i-*172. 

Street railway track. South Bend, Ind. By W. H. Rosencrans. 99, 
i-«86. 
Strength: 

Compressive strength. 91, 11-575, 623; 92, i-16. 
Strength below freezing point 94, 1-38. 
Transverse strength. 93, 11-506. 
(See also Pavements, Brick.) 
Brick tests: 

Altoona, Pa., Ithaca, N. Y., and Peoria, 111., tests. 95, i-251, 256, 291. 

Easton, Pa., Results of tests. 93, 1-313. 

Fostoria, Ohio, Tests of 17 different makes. 93, 11-241. 

Kansas City, Mo., Tests of 12 different makes. 91, 1-352. 

Newark, N. J., tests. 95, 11-236. 

Permeability of bricks, under pressure, Experiments by Aqueduct C!om- 

misslon. New York. By A. W. Hale. 91, i-*17, ^28, 36. 
Providence, R. I., Tests by J. H. Shedd. 91, 11-295. 
St Louis, Mo., tests. 94, 11-70. 
Standard tests: 

Formula for standard tests. Laboratory of Booth, Garrett & Blair. 

97, i-362. 
Report of National Brick Manufacturers' Association, Specifica- 
tions. By Edward Orton, Jr. 97, i-281, 285. 
Standard methods. Comparison of results. University of Illinois and 
National Brick Manufacturers' Association, Test of 35 makes of 
brtck. By A. N. Talbot 98, 11-84. 
Standard tests. By J. B. Johnson. 95, 1-250. 
Steubenvllle, Ohio, Tests by E. S. Fickes. 94, 11-495; 95, i-10. 
Tests by W. G. Potter. 90, i-584. 

Various kinds of brick tested. By C. P. Chase. 90, ii-55, 58, •70. 
Vitrified brick, Wilmington, Del. 92, i-40. 
Wade brick stronger than granite, Omaha, Neb. 92, i-182, 250. 
Williamsport, Pa. 96, 1-247. 
Bridge accidents: 

Failures, 1879-1889. 90, 1-373, 375, 424, 449. 

Notes on accidents. 93, 1-369. 

United States and Canada, 1896, Tabular statements. By C. F. StowelL 

97, 1-93, 154. 
(See also names of bridges under Bridges.) 
Bridge arches. (See Arches.) 
Bridge bearings: 

Expansion bearings immersed in oil. Suggestion. 97, ii-*297. 
Expansion device, L. S. & M. S. Ry. 93, ii-*140. 
Failure of expansion bearings to operate, Hamilton, Ohio. 99, i-*70. 
Friction of free rotation of rollers. 93, 11-517. 

(•) denotes an illustrated article. (t) denotes an inset sheet. 



22 BRIDGE BEARINGS. 

Bridge bearings: (Continued.) 

Lfocating expansion ends of bridge spans. 94, ii-*289. 

Memphis, Tenn. 93, il-tl97. 

Morison's standard expansion bearings. 93, ii-*459. 

Segmental rollers. 94, l-*263; 96, li-*401, 433. 

Thomas expansion bearing. 94, ii-*114. 
Bridge brakes for preventing oscillations. By Robert Grimshaw. 96, ii-*94. 
Bridge building: 

American goods in foreign markets. 93, i-63, 298; 94, 11-342. 

Bridge building opinion— A bit of history. 98, 1-258. 

Notable construction in 1898. 99, 1-72. 
Bridge deflection: 

Frankel's meter. 94, 1-*115, •STO. 

Recording deflection. 93, ii-291, 377; 94, 1-120, •370. 

Swing spans. Method of determining deflection. 95, 11-151. 

Thomas recording apparatus. 93, ii-*291. 

Unreliability of deflection tests. 90, 1-233, 256, 324, 40L 

(See also Bridge vibration.) 
Bridge design: 

Advance In design. 93, 11-80. 

ArtisUc side of. 99, 11-*401. 

Discussion. By H. J. Lewis, 91, 11-367; By Mansfield Merrlman, 94, 
ii-191. 

Disputed points in design. By J. A. L. Waddell. 91, 11-663, 610, 621. 

Drawbridge design. 96, 11-296, 314. 

Economic span of bridge. 90, 1-111. 

Economy in superstructure. By J. A. L. Waddell. 95, 11-179. 

English and American practice. The "time" element 92, 11-572. 

Esthetic. By Robert Grimshaw. 97, l-t370, 393; 97, 11-264, 362; By A. 
P. Boiler, 97, ii-t226. 

European bridges. Esthetic design. By Robert Grimshaw. 97, i-t870, 
393; 97, 11-264, 362. 

Experience with highway bridges. 90, 1-450. 

Filing plans with the Secretary of War, New rule. 93, 1-403. 

Harlem River bridges, Esthetic design. By A. P. Boiler. 97, il-t226. 

Ornamentation, Bad taste in. 99, l-*242, 248, 268. 

Park bridges, Falrmount Park, Philadelphia. By J. W. Wagner. 97, 
ii-*162, 168. 

Skew portal problem. 90, l-*304; 90, 11-467. 

Table of co-efficients for designing bridge portals. 98, 1-*100, *276. 

Vierendel system of rectangular elements. 98, ll-*378. 

(See also Bridge specifications.) 
Bridge erection: 

Discussion. By C. H. Wright 95, l-*266. 

Floating long spans into place, Ohio Connecting Ry. 90, ll-t263. 

Inspection staging. Traveling, Muengsten, Germany. 98, 11-186, tl89. 

Permanent channel span on temporary Howe trusses, Irvine, Ky. By 
John Pearson. 92, i-*543. 

Pilot truss, Paris, over North Ry. 98, ll-*30. 

Without falseworks, Northfield, Mass., Novel method. 99, 11-*146. 

(See also Bridge renewals; Falseworks.) 
Bridge floor beams: 

Balet design, Montreal bridge. 97, l-*3. 

Lattice design. Northern Pacific Ry. 97, 11-862. 
Bridge floors: 

Buckle plate and concrete: 

Ben Venue bridge, Pittsburg, Pa. 94, il-*184. 
Front St viaduct, CJolumbus, O. 94, ii-*69, ^97. 

Concrete and brick. De Kalb, 111. By L. B. Merriam. 98, 1-*166. 

Concrete and expanded metal, Allegheny Co., Pa. 99, l-*50. 

Concrete and iron, on the Melan system. 95, 1-*106. 

"97. ii— 112" means "Year. 1897, aecond volume, page 112." 
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Bridge floors: (Continued.) 

Concrete and steel wire, Chicago, Lincoln Park. 95, i-*227. 
Chicago drainage canal bridges. 97, ii-866. 
Inclined, with level truss. 92, i-*217, 405. 
Iron and ballast, German system. 93, ii-*318. ' 
Metal trough: 

Ballast carried from bank to bank, Swiss Northeastern Ry. 92, 
l-*297. • 

Chicago, Archer Ave. 94, ii-*291. 

Concrete fllling. Pew design. 96, ii-*18. 

Discussion. By G. B. Francis. 94, 11-399. 

New York Central R. R. 93, li-168; By F. W. Wilson, Jr., 96, i-t299. 

New York, Providence & Boston Ry. 90, l-*200; 92, il-»386. 

Providence, R. I., bridges. 94, ii-*69, 401; 97, l-*59. 

Saundersville, Mass., N. Y., P. & B. Ry. 90, i-*200. 

Trenton Falls, Adirondack & St Lawrence Ry. 93, l-t844, 350. 
Open floors. Different types. 97, li-*302. 
Rail: 

Chesapeake & Ohio Ry., Old rails. 96, i-*230. 

New York Central R. R., Short-span bridges. By F. W. Wilson, Jr. 
96, i-t299. 
Solid floor system. 93, ii-*318; 95, i-*228, 322; 96, i-t299. 

(See also above. Buckle plate and concrete; Metal trough.) 
Thin floor, C. & N. W. Ry. plate girder bridges. 92, i-*345. 
Wilson design, N. Y. Central R. R. 96, i-t299. 
Wooden: 

Avignon, France, Steel troughs, beton and wooden blocks. 98y 
ii-«84. 

Eau Claire, Wis., Floor of rock elm. 99, 1-^281. 

Bridge girders. (See Girders.) 
Bridge guards. (See Guard rails.) 

Bridge joints. Expansion: 

Memphis bridge, Modjeski design. 92, ii-*511. 

Walnut St., Philadelphia, bridge. By G. S. Webster. 94, i-*224. 
Bridge loads: 

Compromise system of live loads for designing railway bridges. 91, 
i-519. 

Conventional, for calculating strains. 93, ii-516. 

Drawbridge reactions. Experimental determination. Rose Polytechnlo 
Institute. By M. A. Howe. 99, ii-*846. 

Impact loads. 94, ii-298, *410. 

Live loads and weights of bridges, Pegram diagrams. 91, i-*28, 37. 

Load per sq. ft, Swiss ordinance. 94, i-96. 

Measurement of live load strains, Hankenson instrument 96, l-*800. 

Norfolk & Western Ry., Speciflcations. 98, ii-116. 

Panel concentrations due to engine loads. 90, ii-511, 532, 664; 91, i-14, 
39, 111. 

Proposed standard system of live loads. 93, 11-55. 

Rolling loads and unit strains. 94, i-120. 

Strains produced by 90,000-lb. capacity cars. 90, 1-449. 
^ Suspension bridge loads. 94, ii-424. 

Uniform loads vs. engine concentrations. By J. A. L. WaddelL 91, 
ii-563, 610, 62L 

Uniformly distributed loads. 93, ii-*196, •286, 881, 486; 94, i-*185. 

Waddeirs system. 95, i-122. 

(See also Stresses.) 
Bridge pedestals. Setting of. 94, 11-587. 
Bridge pins. (See Bridges, Pin connections.) 
Brid[ge portals. (See Bridge design.) 
Bridge railings, Albree. 98, i-*222; 99, ii-88, *92, «226. 

(*) denoCes an illustntted article, (t) denotes an inset aheet 
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Bridge renewals: 

Bombay, Baroda & Central India Ry. 93, 11-381. 
Burned bridge, Cin. & Musk. Val. R. R. 97, li-*106, 201. 
Chicago bridges. 96, 11-289, 313; 98, 1-185; 99, 11-113. 
Macomb's dam. New York, Moving draw span. 99, li-*151. 
Milwaukee, Wis., Chic. & Northwestern Ry. 99, 1-65. 

Pennsylvania R. R.; 

Newark, N. J., New span. 99, 11-49. 

Philadelphia, Replacing Whipple truss with Pratt truss. By J. W. 
Wagner. 97, il-*258. 
liaising draw for repairs, Chicago. 96, 11-289, 313. 
Saundersville, Mass., N. Y., P. & B. Ry. 90, i-*200. 
Shifting bridges. Rapid work. 97, 1-104. 
Temporary bridge support, Steubenville, Ohio. 90, ll-*32. 
Bridge reports and records, Blanks for, Gulf, Colo. & Santa Fe Ry. 99, 1-368. 
Bridge rollers. (See Bridge bearings.) 
Bridge shifting. (See Bridge renewals.) 

Bridge shops: 

Accuracy of modem shop work. 98, 11-72. 

Notes on various large plants in United States. 98, 1-149, 157, 214, 221, 

252. 256. 
Rules for drafting room work. By C. H. Wright 95, l-*82, 107. 

Bridge specifications: 

Baltimore & Ohio R. R. 94, 1-408; 96, li-*365; 96, 1-392. 

Boston & Maine R. R., for metal bridges. 97, 1-175. 

Chicago drainage canal railway bridges. 97, 11-363. 

Concrete and steel bridges. By Edwin Thacher. 99, 11-184, 188. 

Moment tables. By I. H. Sayres. 96, 11-386; By T. L. Condron, 97, i-26; 
By W. C. Armstrong, 97, 1-157. 

New York Central R. R., Steel. 94, 1-446. 

North River, New York. 95, 1-145, •159, 176. 

Preparation, Should manufacturers prepare specifications? 96, 11-121, 
154. 

Rock Island, 111., Miss. River, Steel. 96, 11-407. 

Steel requirements. By H. J. Lewis. 92, 1-309, 331, 405; 95, l-t276. 
Bridge stresses. (See Stresses.) 
Bridge trusses. (See Trusses.) 

Bridge vibration: , 

Brakes and devices for preventing. By Robert (>rlmshaw. 96, ll-*94. 

Cumulative, in trusses. 93, 1-496. 

Measuring by photography. 93, 11-140. 
^ Number per second for loaded and unloaded bridge. 93, 11-56. 

Pounding by car wheels. 93, 11-434. 

Recording apparatus. 93, ii-*291, 437. 

Suspension bridges. 94, 11-425. 

(See also Bridge defiection; Stresses.) 
Bridge warnings: 

Baltimore & Ohio R. R., Standards. 91, ll-*445. 

Swinging arm system. 97, ii-*267. 

Vertical rope system. 97, ii-«267. 

Bridges:' 

Aare River, Coblentz, Pneumatic foundations. 92, l-*356. 
Atbara River in the Soudan, Rapid erection. 99, 1-193, 232, 309. 
Allegheny, Pa., Davis Ave., Cantilever highway bridge. 98, il-*134. 
Allegheny County, Pa., Concrete and expanded metal highway bridges. 

99, i-«50. 
Alton, 111., Turning and lifting machinery. By J. H. Warder. 94, l-t488. 
American and English. (See below, English and American.) 
Androscoggin River, Portland & Rumford Falls Ry. 97, l-*327; 97, 

11-129. 

"07, ii— 112" means "Year, 1S97. second volume, page 112. *' 
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Bridges: (Continued.) 

Arched pipe, Denver water-works. By W. F. Allen. 93, ii-*169. 
Ashtabula discister, 1876. 96, i-170. 

Atlantic Highlands, N. J., Melan arch with stone facing. 96, ii-*122. 
Australia. (See below, Brisbane River; Melbourne; New South Wales; 

Queensland.) 
Baltimore, Md., North Ave., Masonry arch. 93, ii-*7. 
Baltimore & Ohio R. R., Specifications. 94, i-408; 96, ii-*365; 96, i-392. 
Bamboo bridge, Philippine Islands. 99, ii-*169. 
Bedford, Ohio, Accident, Coroner's verdict. 96, i-178, 225. 
Belfast, Ireland, Notes. 99, ii-*241. 
Belief ontaine Bluffs, Missouri River. 94, i-61; 95, ii-65. 
Belleville, 111., Concrete arch of 40-ft span. 96, i*'*82. 
Ben Venue, Pittsburg, Pa., Floor. 94, ii-*184. 
Berne, Switzerland, Various bridges. By E. L. Corthell. 96, ii-402. 
Bismarck, N. D., N. P. Ry., Moving pier. 98, 1-278. 
Bizerta, Tunis, Suspended car transfer. 99, ii-tll. 
Blackweirs Island, Notes. 93, ii-445, 485; 94, ii-439, 448; 95, 1-33; 99, 

ii-249, 272. 
Bonn, Germany: 

Prize designs. 95, ii-*85. 

Steel arches. 99, i-242, 248, 268, 286, 302. 
Bosnian State Rys., Inverted bowstring design. 92, ii-*331. 
Boucicault, France, Details. 93, i-*472. 
Brazil, Alagoas Ry., Relative merits of English and American types of 

truss bridge. 91, ii-79, •83. 
Brisbane River, Brisbane, Australia. 97, ii-*226. 
Brookline, Mass., Plate girder. 91, ii-*257. 
Brooklyn: 

Accidents. 94, ii-110; 95, ii-343; 96, 11-328, 386; 98, 11-65, 104, 876, 880. 

Board of Trustees. 90, i-413, 420, 444, 522. 

Cable traction. Proposition to abandon. 97, i-136. 

Cables, Service of. 95, i-344. 

Car lighting. Changes. 94, ii-265, 353. 

Electric traction. 95, ii-175, 257, 262; 96, i-*106; 96, 11-225, 289, 353. 

Leverich's diagrams and the Barnes-Martin plan. 91, 1-157, *162, 
181, 184, 204, •206, 230. 

Locomotives. 95, i-*378. 

Report of Board of Experts on through train service. 97, i-81, 104, 
•107, 145, 168. 

Report of Second. Board of Experts. 91, i-^54, 85, 86, ^157, ^162, 181, 
184, 204, ^206, 230, ^255. 

Report of Trustees. 93, ii-471; 94, ii-479, oaO; 98, 1-11. 

Safety of, Expansion of chords. 98, ii-65, 104, 376, 380. 

Terminal problem. 91, i-^54, 85, 86, ^157, ^162, 181, 184, 204, ♦206, 
230, ♦255, ^279; 93, i-36; 94, i-10, 452; 97, i-9, 43. 

Terminal station, Brooklyn side. 93, i-137, ^364; 95, ii-t2, 257; 97, 
i-«109. 

Terminal staUon, New York side. 90, 1-6, ^26, 136, 185, •232, 413; 
94, ii-t381; 95, i-263; 97, i-^108. 

Through train service. 96, i-18, 217, 224, 233, 256, 313, 345; 97, 1-81, 
104, ^107, 145, 168; 97, ii-^323. 

Traffic statistics. 93, i-174; 93. 11-28; 94, 11-223, 340; 96, 11-393. 
Brooklyn-Brighton, Cleveland, Ohio. 94, ii-t334. 
Budapest: 

Cable connections. 94, ii-^412. 

Design competition. 94, i-^546. 
Buffalo: 

Michigan St. Lift bridge of novel design. 97, ii-*125. 

N. Y. C. & H. R. R. R., Reconstruction of concrete abutments. 98, 
ii-^34. 

(*) denotes an illustrated article, (t) denotes an inset sheet. 
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Bridges: (Continued.) 

Burlington, Iowa, Missouri River. 94, 1-261; 96, ll-*896; 97, 1-88. 

Cahaba River, Alabama, Collapse. 97, l-*2. 

Cairo, 111., Illinois Central R. R., Substructure. 91, l-tl22. 

Calumet River, Chicago. (See below, Chicago.) 

Cantilever: 

Advantages over other construction. 93, ii-81. 

Compared with suspension. 94, 11-192; 97, li-*264, 362, 878. 

Curved bottom chords. 92, ii-*530. 

(See also other cantilever bridges under their names: Allegheny, 
Pa.; Blackweirs Island; Cemavoda, Austria; Chicago, Lincoln 
Park; Cornwall, Ontario; Detroit River; Forth, Scotland; 
Louisville Southern Ry.; Memphis, Tenn.; Mirabeau, Paris; 
Montreal; New Orleans; Niagara River; Paris & Orleans Ry.; 
Pecos River; Quebec; Red Rock; Roanoke, Va.; St. John, N. 
B.; Theiss River, Hungary; U. S. Colombia; Winona, Minn.) 
Car transfer bridges: 

Atlantic & Danville Ry., West Norfolk, Va. 96, 11-*178. 

Norfolk & Carolina R. R., Norfolk, Va., Double track. 92, i-t96. 

Penn. R. R., Harslmus Cove, Jersey City. 90, i-t67. 

Toledo, Ann Arbor & North Michigan Ry., Frankfort, Mich. 98, 
i-t556. 
Cedar River, Johnson Co., la., Waddell's criticism. 98, 1-*414. 
Cemavoda, Austria, Danube River. 90, ii-*164; 96, li-*130, 136. 
Cerveyrette Gorge, France, Steel arch. 92, i-t679. 
Chattanooga. Tenn., Walnut Street 91, i-t462. 
Cheat River, Bait. & Ohio R. R. By C. B. Smith. 94, l-*298. 
Chester, Mass., Railway accident. 93, li-*192, 195, 215, 219, 255, 269, 276, 

276, 317, 514. 
Chicago: 

Archer Ave. 94, il-*291, 298, 411. 

Calumet River, Equalizing gear for operating swing span. 97, 
ii-«30. 

Canal St., Folding bridge. 93, ii-*480. 

Dangerous drawbridges. 99, ii-120, 281. 

Halsted St., Lift bridge. 94, i-211, t320, 357; 94, 11-14; 95, 1-260. 

Lincoln Park, Cantilever. 95, l-*227. 

North Halstead St., Operating machinery. 97, ii-*170, 282. 

Scherzer bascule bridges, near Taylor St 99, il-*286. 

Van Buren St., Rolling lift bridge. By W. R. Roberts. 96, l-tll4. 

Weed St, Folding floor drawbridge. 91, it*486. 

Wells St., Double deck bridge. 99, li-*119, tl20. 
Chicago drainage canal: 

Details of drawbridges. 97, ii-t368, 417. 

Notes on bridges. 98, 1-17, 231; 98, 11-113, 241, 289. 

Report of Commission on swing vs. fixed bridges. 95, 11-129, 889. 

StrobeFs design. 95, 1-1, 413. 
Chicago, Kansas City & Texas Ry. 91, i-t87. 
Chicago & Northwestern Ry. 92, i-*345. 
China, Red River, French construction. 99, 11-*11. 
Cincinnati, Roebling suspension. Rebuilding. 96, l-*886. 
Cincinnati & Muskingum Valley R. R., Washouts. 97, 1-*186. 
Clarence, Cardiff, England. 91, 1-259. 
Cleveland: 

Columbus St., Double swing bridge. 95, ii-t82. 

Wilson Ave., Collapse. 99, 1-33, *62. 
Clinton, Indiana, Destruction of wooden bridge by electricity. 99» 

11-201. 
Columbus, Ohio, Front St viaduct 94, ll-*69, ^97. 
Concrete: 

Albion, Mich. 99, li-*179. 

••97. il— 112" meana "Year, 1897, second volume, page 112." 
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Bridges: 

Concrete : (Continued. ) 

Antwerp Exposition, 1894. 95, ii-*82. 

First arch in United States. 93, ii-*189. 

Novel foot bridge, Copenhagen, Denmark. 98, ii-*44. 

(See also Arches.) 
Conemaugh River, Penn. R. R., Reconstructed arch. 90, i-*29L 
Coosa River, Alabama, Rebuilding pier. 93, i-*354. 
Cornhouse. (See below, Switzerland.) 

Cornwall, Ontario, Failure of spans. 98, ii-145, •174, 202, 289, ^419. 
Corrosion by locomotive gases: 

Boston, Boston & Albany R. R. By A. H. Sabin. 98, i-*69. 

Discussion of protective construction. 99, ii-40, •74, 120. 

Chicago, Wells St viaduct 99, U-*119, tl20. 

Rochester, N. Y. 93, i-57. 111. 

St Louis, Mo., Wooden ceiling. 99, i-^59. 

Wooden ceiling protecUon. 99, i-^59; 99, U-^119, tl20, •274. 

(See also Painting; Paints; Tunnel linings. Corrosion.) 
Cost of heavy and re-inforced bridges. Tables. 93, ii-287. 
Coteau, Quebec, Canada Atlantic Ry. 90, i-*338; 91, i-232, t524. 
County bridges. Liability for defective. 94, i-265. 
Covington, Ky., Collapse. 92, i-635. 

Crib bridge, Salisbury & Harvey Ry., New Brunswick. 90, i-*530. 
Cumberland, Md., Baltimore St 92, il-^63. 
Curazao, W. I., Pontoon bridge. 96, i-^63. 
Curtosities in highway brtdges. 90, i-^583; 93, ii-^60, ^218; 96, [-•862; 

96, ii-*322, 346, ♦401; 97, i-153; 99, li-^122. 
Danube River: 

Cernavoda, Austria, Cantilever. 90, il-^164; 96, 11-^130, 136. 

Inzigkofen, Germany, Hinged concrete. 96, ii-tl78. 

Wurtemberg, Concrete arches. 94, i-129. 
Danville, 111., Wreck of bridge. 93, ii-*169. 

Darling Harbor, Sydney, New South Wales, Competition. 92, ii-298. 
Defective. (See Legal decisions.) 

De Kalb, 111., Highway bridge. By L. B. Merriam. 98, i-^166. 
Destruction of wooden bridge by electricity, Clinton, Indiana. 99, 

ii-201. 
Detroit River, Detroit, Physical and commercial conditions. 96, [-•149. 
Dismal Swamp canal, Norfolk and Western Ry. 92, ii-t417. 
Drawbridges: 

Cantilever supports, Ottewell design. 92, il-^441. 

Design of drawbridges. 96, ii-296, 314. 

End-adjusting gear. 92, i-*386, •458, 610. 

Electric railway and highway crossing, Switzerland. 99, i-^386. 

Equalizing gear, Calumet River, Chicago, 111. 97, ii-^30. 

Foot bridge, San Francisco, Cal. 95, i-^50. 

Formulas, Accuracy of the ordinary. By F. E. Tomeaore. 96» 
ii-362. 

Hydraulic apparatus for operating lift bridge. 92, [-•652. 

Latch, Automatic, Fowler design. 93, ii-*118. 

Moving center span of the Macomb's dam bridge. 92, ii-^161. 

Operating machinery. 93, ii-t448; 94, ii-t65, t266; 98, U-^6. 

Partially-continuous, Reactions of. 96, ii-150, 201, 277. 

Protection of drawbridge openings. 95, ii-392; 96, i-^208, 280. 

Raising for repairs, Chicago, 111. 96, ii-289, 313. 

Shear leg swing bridge, Trenton, N. J. 98, i-^244. 

Stresses in spans with four supports. 95, 11-280, 410. 

(See also other drawbridges under their names: Alton, 111.; Boftalo, 
Michigan St.; Chicago; Chicago drainage canal; Cleveland; 
Dismal Swamp; Duluth, Minn.; Harlem River; Hawarden; 
London Tower; Milwaukee; New London, Conn.; New South 
Wales; Newtown Creek, Brooklyn; Omaha, Neb.; Rock Island* 

(*) denotes illustrated article. (t) denotes on inset sheet. 
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Bridges: 

Drawbridges: (Continued.) 

111.; Rome; Saginaw. Mich.; Sioux City, Iowa; Tarento, Italy; 
Trent Valley canal; Wallabout canal; Winona, Minn.) 
Duesseldorf, Germany, Steel arches. By F. M. von der Werra. 99, 

i-t242, 248. 
Duluth, Minn., Drawbridge. 92, i-168; 92, ii-t390; 97, ii-48. 
Bast Liverpool, Ohio, Suspension bridge. By Hermann Laub. 97, 

i-*198, 218, 268. 
East River, New York: 

Archorage on Brooklyn side. 97, ii-tl73. 

Borings for pier foundations, Diamond drill. 96, ii-*198. 

Buck's plans. 96, i-97, 103, 281, 351. 

Cables and suspenders. 99, ii-t330, 352. 

Contractors and violations of state labor laws. 99, i-354. 

Foundations for Brooklyn tower. 97, i-t331. 

Franchise matters. 99, ii-272. 

Payments to lawyers and to engineers by Bridge Commission. 

98, i-60. 
Perspective view of bridge. 98, ii-*66. 
Plans adopted. Principal dimensions. 96, ii-*76, *126, 145. 
Railway operation on bridge, Supreme Court decision. 95, ii-198, 

350. 
Terminals, Location of. 95, ii-33, 128, 137; 96, i-393, 401, 409. 
Towers and end spans. 98, i-tll4, 144; 99, i-186, 143. 
Uhlman charter and project. 96, i-17, 65, 192. 
Various schemes for bridges. 97, ii-329; 98, i-33, 49, 60, 168, 186; 

98, ii-351, 375, 376; 99, i-184, 348; 99, ii-416, 420. 
(See also above, Blackwell's Island; Brooklyn.) 
Bau Claire, Wis., Floor of rock elm. 99, i-*231. 
Eden Park, Cincinnati, Ohio, Melan arch. By Von Emperger. 95, 

ii-*214. 
Elkader, Iowa, Stone arch. 91, i-*338. 
Elyria, Ohio, Stone arch. 90, i-*506, 537, 544, •579. 
English and American, Comparisons. 91, ii-79, •83; 92, ii-572; 96, i-320. 
European, Esthetic design. By Robert Grimshaw. 97, i-t370, 393; 97, 

ii-264, 362. 
Expansion devices. (See Bridge bearings.) 
Fairmount Park. (See below, Philadelphia.) 
Floating bridges. (See below. Pontoon.) 

Forth, Scotland, Cantilever. 90, i-t90, 121, 162, 245, 306; 91, ii-*548. 
French construction. 99, il-fll. 
Galveston, Texas. 94, i-*204. 
Germany, Curious construction. 93, i-*266. 
Halsted St., Chicago. (See above, Chicago.) 

Hanging bridge, Canyon, Col., Den. & Rio Grande R. R. 92, i-*653. 
Harlem River: 

Kingsbridge. Esthetics of bridge design. By A. P. Boiler. 97, 

ii-t226, 282. 
Macomb's Dam, Moving drawspan. 92, U-*151. 
New York Central & Hudson River R. R. 93, i-*559; 93, ii-tl67, 

285* 96 i-t293. 
Seventh Avenue and 155th St 92, i-*526; 93, ii-*198. By A. P. 

Boiler. 97, ii-t226. 
Third Avenue. 96, ii-*290; 99, ii-*401. 
Willis Avenue. 94, ii-63, 254; 97, ii-*198. 
Hawarden, River Dee, England. 92, ii-*246. 
Hawkesbury, Motions observed. By E. Ewald. 91, i-247. 
Highway: 

Designing of, Rapid methods. 94, i-218. 

Discussion of the present practice of structural engineers. By Carl 
Gayler. 96, li-198. 
"97, il— 112" means "Year, 1897, second volume, page 112." 
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Bridges: 

Highwajr: (Continued. |) 
* Letting of contracts. 93, i-61, 157, 158, 255, 331, 398; 95, i-209. 

Novel design, Paris & Orleans Ry. 96, ii-*380. 

Reforms needed in maintenance of bridges. 90, ii-191, *194, 214. 
Hinged arches. (See Arches.) 
Howe truss bridges. 93, i-222; 93, ii-*376. 

Hudson River, New York. (See below. North River, New York.) 
Hyde-Park-on-Hudson, N. Y. 98, ii-*290; 99, i-*98. J 

Ice bridge. Railway, Susquehanna River, 1852. 96, i-MlO. 
Imnau, HohenzoUern, Hinged concrete ar^h. 99, i-*100. 
India: 

J Chenab River, Foundations and river training works. 93, ii-t49. 

Government inspection of girder bridges. 93, i-265. 

Madras Ry. 93, i-33; 95, ii-143. 

Renewals of iron bridges. 93, ii-381. 
Inspection. (See below. Supervision of bridges.) 
Inverted bowstring type, Bosnian State Rys. 92, ii-*331. 
Irvine, Ky., Kentucky River, Erection of channel span. 92, i-*643. 
Ithaca, N. Y., Fall Creek gorge. 98, i-*266. 
Jammersberg, South Africa. 93, ii-*18. 
Johnsonville, Tenn., Pier work. By W. H. Oahagan, 94, i-415. By 

Hunter McDonald. 95, i-15. 
Kankakee, 111., Stone arch. 99, i-*197. 

Kansas City, Missouri River, Winner bridge. 90, i-t249; 90, ii-t51. 
Kansas City, Pittsburg & Gulf R. R. 98, ii-tll4, •346. * 
Kingsbridge. (See above, Harlem River.) 
Knoxville, Tenn. River, Steel design. 96, i-*300. 
Laconia, N. H., Curiosity. 96, i-*362. 
Lansing, Mich., Steel arches. 95, ii-*330. 
Livermore Falls, Me., 319-ft. span. 97, l-tl91. 
London Tower bridge. 93, i-452; 94, i-t43; 94, ii-1, 86, 183, 377. 
Londonderry, Ireland, over River Foyle. 99, ii-*241. 
Long bridges: 

Buenos Ayres & Rosario Ry. 93, ii-401. 

Longest iron or steel, Galveston, Texas. 94, i-*204. 

Table of longest bridges in the world. 92, i-471. 
Loraine. (See below, Switzerland.) 
Louisville and JefFersonville: 

Failure of spans. 93, ii-515, t517; 94, i-134, 139. 

Foundations, Notes on. 90. i-26, 63, 73, 97, 393. 

Rebuilding spans. 94, i-*134, •139, 357, 435; 94, ii-397. 
Louisville Southern Ry., Kentucky River, Cantilever. 90, i-t319. 
Low-level bridges, Queensland. By A. B. Brady. 96, ii-*36. 
Lynchburg, Va., Riverm^nt Co., Iron and steel. 91, i-*170. 
Macomb's Dam, New York, Moving draw span. 92, ii-*151. 
Mannesmann tube, Radotin River, Austria. 97, ii-*117. 
Melbourne, Australia, Cofferdams used. By W. R. Rennick. 95, i-280. 
Memphis, Tenn., Miss. River: 

Anchor span and cantilevers. 92, i-t611. 

Expansion Joint, Modjeski. 92, ii-*511. 

Lengths and weights. Table of. 92, ii-135. 

Piers. 93, ii-*509; 94, ii-183. 

Strains due to vibration. 98, ii-112. 

Structural details. 92, i-*195, •258, ^470; 92, ii-t250; 93, ll-tl»6. 
Merrimac, Wis., Chic. & North. Ry., Erection. 96, ii-tl8. 
Midland Ry., England. 94, i-*134. 
Milwaukee, Wis.: 

Chicago & North. Ry., Moving drawbridge. 99, i-66. 

Huron lift bridge. By M. G. Schinke. 97, i-t253. 

Lake Park, Steel and brick arches. 98, ii-*98. 

Sixteenth St. Viaduct, Lift bridge. 95, i-tl46. 

(*) denotes an illuatrated article. (t) denotes an inset sheet. 
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Bridges: (Continued.) 

Mira River, Nova Scotia. By M. Murphy. 96, ii-*430. 

Mirabeau, Paris, Cantilever. 96, ii-*317. 

Missouri Pacific Ry., Pegram design. 91, i-tl54, 178, 207, 254. 

Montreal, St. Lawrence River. 90, i-611; 95, i-56, 104, •111; 96, 11-129, 

194; 97, i-t3, 43, 75. 
Moving bridges. (See Bridge renewals.) 

Muengsten, Grermany, Steel arch. Double track. 98, ii-136, tl39. 
Munderkingen, Cermany, Hinged concrete arch. 94, ii-*509. 
Neuhausel, Hungary, Concrete and Iron. 93, ii-*391; 94, 1-50. 
New London, Conn.: 

Mystic River, Rebuilding drawbridge. 91, 11-612. 

Thames River, Boiler design. 90, ii-*142. 
New Orleans, Miss. River. 90, i-116, 465; 93, 1-97, 477; 94, 1-158, 180, 211; 

97, l-*208. 
New South Wales: 

Sydney drawbridge. 93, i-*141. 

Timber vs. iron bridges. 93, 11-811. 
N. Y., L. B. & W. Ry., Delaware Division. 96, 1-19. 
N. Y., N. H. & H. R. R., Drawbridge over Bronx River. 95, l-t2. 
New York and New Jersey. (See below. North River, New York.) 
Newtown Creek, Brooklyn: 

Competitive designs. 96, 11-24, 26, t292, 366. 

Tunnel scheme by Crehore and Miller. 96, 11-295, 386. 

Niagara River: 

Cantilever, Strengthening of, Mich. Central Ry. 99, 1-276. 
-Highway Suspension. By O. E. Dunlap. 96, ll-*82. 
—Lewiston & Queenston Suspension. 99, i-tl8; 99, 11-49. 
-Railway suspension. 90, i-88; 93, 11-196, 236; 94, 11-519, 684. 
Steel arch. By O. E. Dunlap. 96, 1-13, •105; 96, ii-t82; 97, 

i-*252; 98, i-*103. ♦330, 336, 370; 98, 11-72; 99, U-867. 
Stone arches. New York State Reservation. 98, il-*410. 
North Halsted St, Chicago. (See above, Chicago.) 
North River, New York: 

Bridge vs. tunnel scheme. 90, 1-49, 170, 193, 228, 256, 813, 434, 457, 

517. 
N. Y. & N. J. Bridge Co.'s plans. 92, 1-15, 19, 544; 94, 1-61; 94» 

ii-479, 503; 95, 1-361. 
North River Bridge Co.'s plans. 90, 11-12, 80; 92, U-15, 508; 95, U-26. 
Opinion of C. M. Depew. 94, 1-267. 
Piers in river. 93, 1-109; 94, 1-70; 94, 11-43. 
Report by Board of Engineers appointed by President. 94, 11-187» 

192, 209. 
Report of U. S. Engineer Officers. 94, 11-864, 423, 428, 444, 468. 
^ Specifications for suspension bridge. 95, 1-159, 176. 

Various schemes for increasing transit facilities. 97, 11-344, 378. 

Northern Pacific Ry.: 

Bismarck bridge. Moving pier. 98, 1-278. 
Plate-lattice girders. Standard plans. 97, il-t23, 40, t45, 362. 
Standard plans for 120-ft pony truss bridges and 130-ft trusses. 
99, l-tl4, t68, 263. 

Northfield, Mass., Erection, Novel method, without f&lseworks. 99. 

11-*146. 
Northumberland, Pa., Wooden span. Accident 94, i-*544. 
Numbering, Different methods. Discussion at convention. 96, 11-288. 
Oakland, Cal., Drawbridge disaster. 90, i-*546, *594. 
Oconomowoc, Wis., Concrete and steel arch. 99, ii-*250. 
Ohio Connecting Ry., Pittsburg, Pa., Floating long spans into placa 

90, ii-t253, ^276. 
Ohio River, Ceredo, West Va. 90, M465, 472. 

"97. ii— 112" means "Tear, 1897, second volume, iMge 112." 
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Bridges: (Continued.) 

Omaha, Neb., Missouri River: 

Pile driving by water jet. 94, 1-*316. 

Pivot pier construction. 93, 11-*410. 

Steel trusses and turning machinery. 93, il-t448. 

Swing span. Longest and heaviest ever constructed. 98, 11-225. 

Weight of bridge. 93, 11-496. 
Oregon Pacific Ry., Howe truss bridges. Strain sheets and size of mem- 
bers. 90, l-t402. 
Orleans Ry. (See below, Paris & Orleans Ry.) 

Paris: 

Alexander III: 

Construction and erection of arch ribs. -99, l-t827. 
Manufacture of cast steel voussolrs. 99, ll-t263. 
Three-hinged steel arch. Pneumatic caissons. 98, l-t264. 
North Railway, Erection, Use of pilot truss. 98, ll-*30. 
Pare des Buttes, Chaumont, Natural rock piers. 98, M186. 
Paris & Orleans Ry., Novel design. 96, ll-*380. 
Paterson, N. J., Passaic River, Three-span Melan arch. 99, 1-*176. 
Patuxent River, Wash. & Ches. Beach Ry. 94, ll-t66. 
Pecos River, Q., H. & S. A. Ry., Cantilever bridge. 93, l-t2. 
Pend d'Orellle, G. N. Ry., Falsework construction. By J. F. Jackson. 

93 l-*223. 
Peorta, 111!, Illinois River, Failure. 90, 1-182, •233, 401. 
Philadelphia, Pa.: 

Delaware River, Penn. Ry. 94, ll-*538; 96, 11-49, ♦294. 
Fairmount Park: 

Constructional features. 98, ll-t67. 

Correspondence of Thayer, Roberts, Jr., Cooper and Deam. 

96, li-*13, 109. 
Stone arch bridge. By J. W. Wagner. 97, ii-*162, 168. 
Falls-of-SchuylklU, Notes on construction. By W. B. Rlegner. H, 

l-*423. 
First concrete arch In United States. 93, 11-*189. 
Girard Avenue, Penn. Ry. Replacing Whipple tniss with Pratt 

truss. By J. W. Wagner. 97, ll-«268. 
Philadelphia & Reading Ry. Shipment of girder. 95, 11-108, *174. 
Walnut St, Details. By G. S. Webster. 94, l-*228. 

Pin connections: 

Bushed pin connections, Canadian Pacific Ry. 98, ii-*108. 
Riveted vs. pin connections. 96, 11-344; 97, 11-137; 98, 1-144. 

Skew pin connections, Steiner invention. 91, 11-864. *604. 

Specifications for steel pins. 96, 11-63. 
Pittsburg, Pa.: 

Schenley Park, Stone arch. 99, l-t391. 

Sixth Street, New truss design. 97, il-*61, 107, 219. 

Pontoon: 

Curazao, West Indies. 96, l-*53. 

Philippine Islands, Bamboo bridge. 99, 11-*169. 
Portable, German. 92. li-*208. 

Pottsvllle, t'a.. Failure of masonry abutment. 97, ll-*252. 
Providence, R. I., Gaspee St, Flooring. 94, 11-69, •401; 97, l-*59. 
Quebec, St Lawrence River, Proposed bridges. 90, 1-338; 91, 1-282, 
t624; 97, li-*255, 282. 

Queensland: 

Burnett River, at Bundaberg, Proposed. 98, 1-248. 

Low-level bridges. By A. B. Brady. 96, li-*36. 

(See also above, Brisbane River.) 
Railway, Comparative weights of, Breen's diagram. 95, 1-187, 428. 
Rarltan River, New Brunswick, N. J., Brick arches. 92, l-*878. 

(*) dcnafea an illu9trated> article. (*) denotes an inset sheet. 
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Bridges: (Continued.) 

Red Rock, Colo. River, Atlantic & Pacific Ry., Cantilever. 90, ii-*274, 

t308, 319, 376. 
Repairing. (See Bridge renewals.) 

Richmond, Ind., Whitewater River, Old and j^ew bridges. 99, l-*390. 
Richmond & Danville Ry., Wreck of bridge. 91, ii-441, *494. 
Riveted vs. pin connected. 96, ii-344; 97, ii-137; 98, 1-144. 
Roanoke, Va., Cantilever highway bridge, curved bottom chords. 92, 

ii-*530. 
Rochester, N. Y., Court St, Stone arches. 93, 1-*101; 93, ii-*499. 
Rochester, Pa., Ohio River, Suspension bridge. By E. K. Morse. 97, 

i-*194, 218, 268. 
Rock Island, 111., Miss. River. 96, 1-129, 145, *171; 96, ii-t406. 
Rockford, 111., bHdges. 92, i-t206; 96, ii-tl8. 
•* Roebling suspension, Cincinnati, Ohio, Rebuilding. 96, i-*385. 

Rome, Tiber River, Drawbridge. 93, 1-530. By C. J. Webb. 96, 1-*114. 

Sagilla River, B. & W. R. R. By W. B. W. Howe, Jr. 93, i-*8. 

Saginaw, Mich., Failure and history of spans. 94, il-*247, 300, 337. 

St John, N. B., Cantilever. 97, li-*141. 

St Lawrence River. (See above, Montreal; Quebec.) 

St Louis, Mo.: 

Eads bridge. *'A bit of history." 93, 1-258. . 

Grand Avenue, Three-hinged inverted arch. 91, i-610; 91, 11-63. 

Merchants' bridge. By H. P. Taussig. 95, ii-t34. 
San Francisco & San Joaquin Valley Ry., Oregon pine. 96, ii-t274. 
Sault Ste. Marie, Brief description. 90, i-*334. 
Sectional military, French, Accident at Tarbes. 97, 11-135, 136. 
Sherman's Creek, New York City, Proposed. 97, i-*71. 
Short-span, Solid floor, Wilson design. By F. W. Wilson, Jr. 96, 

i-t299 
Siberian railway, Tomsk River structures. 97, ii-t98. 
Sioux City, Iowa, Missouri River. 95, ii-1, •370. 

Stanislau-Woronienka Ry., Austria. By J. C. Trautwine, Jr. 93, ii-*447. 
Steel: 

Early American bridges. 94, 1-120, 516. 

Longest ever built 94, i-*204. 

Use of steel In place of iron. Discussion at American Society Civil 
Engineers. 92, 11-184. 

(See also Bridge specifications.) 
Steel rail, Bait & Ohio R. R. Specifications, Greiner design. 95, ii-*365. 
Stockbridge, Mass., Melan concrete. By Von Emperger. 95, ii-*306; 

96. 1-106. 
Stone. (See Arches.) 

Stony Creek, C. P. Ry., Steel arches. 94, ii-t84. 
Straw, Red River, Texas. 93, 11-260. 
Submerged tubular. (See Viaducts, Submarine.) 
Supervision of bridges: 

Missouri law concerning highway bridges. 90, i-372, 374, 423, 450. 

New York highway bridges, Proposed system. By C. F. Stowell. 
90, i-269, 291. 

Railway bridges. Inspection by state boards of railway commis- 
sioners. 91, ii-57; 94, 1-544. 
Suspension: 

Cable ends, Restoration of. Cincinnati & Covington. 93, 1-226. 

Cable connections, Budapest designs. 94, il-*412. 

Cables. Strength and arrangement of. 94, 11-423. 

Compared with cantilever. 94, 11-192, 534. 

Natural rock piers, Pare des Buttes, Chaumont, Paris. 98, i-*186. 

Novel footway bridge, Rhinebeck, N. Y. 99, ii-*290. 

Roebling. Cincinnati, Ohio. 96, i-*385. 

Self -anchoring. 93, i-*68. 

"97, 11—112" means "Year. 1897, second volume, page 112." 
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Bridges: 

Suspension : (Continued. ) 

Stelner's system. New. 92, i-*252. 
Wlndbracing. 94, iI-424. . 

Wire suspension bridges, Failures in California. 90, ii-422, *426. 
(See also other suspension bridges under their names: Brooklyn; 
Budapest; Cincinnati; East Liverpool, Ohio; East River, New 
York; India; Niagara; North River, New York; Rochester, 
Pa.; U. S. Colombia.) 
Swedish, near the Arctic circle. 97, i-*338. 
Swing. (See above. Drawbridges.) 
Switzerland: 

Cornhouse, at Berne. By E. L. Corthell. 96, ii-*402; 97, il-t386. 
Coulouvreniere, (Geneva, Concrete arch. 96, il-*91. 
Loraine, at Berne, Accepted design. By E. L. Corthell. 97, 11-^386. 
Moenchenstein, Failure. 91, ii-*90. 123, 125, *609. 
Tarento, Italy, Drawbridge. 90, li-*227. 
Theiss River, Hungary, Cantilever bridge. 98, i-*340. 
Topeka, Kan., Melan concrete and steel arch. 96, i-t220; 97, ii-*205; 

98, l-«99. 
Tornadoes and iron bridges. 93, ii-136, 236, 256, 277. 
Transandine Ry., England. American and English competition. 93, 

i-298. 
Trent Valley canal, Ont, Grand Trunk Ry., Novelties in construction. 

By R. B. Woodworth. 98, i-*417. 
Trenton Falls, Adirondack & St. Lawrence Ry., Floor system. 98, 

i-t344, 350. 
Two Medicine, Gt Northern Ry., Timber trestle. 92, l-*268. 
U. S. Colombia, S. A.: 

Cauca River, Suspension bridge. 94, ii-*268. 
Magdalena River, Cantilever bridge for mule travel. 99, 1-75, 350. 
Van Buren St., Chicago. (See above, Chicago.) 
Victor, Cal., Wire suspension bridge failure. 90, 11-422, *426. 
Victoria, B. C, Collapse of span. 96, i-*394, 400; 96, 11-12. 
Victoria, England, Details. By Charles Neate. 92, ii-*222; 97, ii-17. 
Victoria Jubilee, Montreal, Grand Trunk Ry., Details. 97, ii-*130, 187. 
Wabash, Ind., Transportation and erection of large plate girders. 97, 

i-*226, 232. 
Wallabout Canal, Brooklyn, N. Y., Folding gate. 96, l-*208. 
Washington, D. C: 

Connecticut Avenue, Competitive designs. 98, i-t54, 95. 
Massachusetts Avenue, Designs for stone and steel arches. 98, 

i-tl56. 
Navy Yard, Plan for movement of electric cars across weak bridge. 
98, ii-167, 186. 
Washington, New York City, Designs. 90, ii-t564. 
Weak bridges, Running trains fast or slow. 98, 11-356. 
Weichsel River, Germany, Steel, Largest in Grermany. 94, ii-*24. 
Weights of railway bridges, Breen's diagram. 95, 1-187, 423. 
Winona, Minn., Miss. River, Details. 91, ii-t370; 94, 1-*415. 
Yellowstone River, Sprlngdale, Mont, Failure. 94, i-*35. 
(See also Trestles; Viaducts.) 
Bridges over navigable waters of the United States. By W. M. Black. 93, 

1-341. 
Bridging canyons lengthwise. 92, i-*653. 
Briquette-making machine. (See Cement testing machines.) 
British Association of Water-Works Engineers, Convention, London. 99, 
> ^ 1-419. 

British Iron and Steel Institute: 

Bessemer medal. 94, 11-412, 492; 95, 1-173. 

Conventions. 90, 1-545; 90, 11-298, 300, 319, 334, 345, 370, 392, 423, 468; 
99, 11-170, 310. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Brownstone, Tests of Connecticut stone on the Emery testing machine. 97, 

ii-116. 
Brush, Charles Benjamin, Biographical sketch. 97, i-*359. 
Bucket for dumping concrete under water, O'Rourke design. 99, ll-*405. 
Buckle plates. Comparative strength when laid convex face up and conyex 

face down. 99, 1-58, 74, 90. 
Buenos Ayres, Notes on. 90, i-175, 281. 
Buffalo, N. Y., Engineering notes from. 98, 1-102. 

Buhoup-Miller, World's Fair exhibit 93, ii-*252. 
Gould buffer. 97, i-383. 

Janney-Buhoup, World's Fair exhibit. 93, ii-*252. 
Leonard hydrostatic. By A. G. Leonard. 93, ii-*217. 
M. C. B. solid buffer. 97, 1-383. 
Webb hydraulic buffer stop. 91, i-*74. 
Westinghouse draft gear. 97, i-383. 

Westinghouse friction. Tests by Union Switch & Signal Co. 90, 1-^207. 
Building and loan associations in the United States. 94, ii-530. 
Building construction. Employment of electrical heating and sanitary en- 
gineers. By H. S. Bradlee. 99, 1-238. 
Buildings: 

Brooklyn Tabernacle, Fire, May 13, 1894. 94, 11-32. 

Albany Capitol, Failure of Assembly Chamber celling. 91, 1-231. 

Atlanta Exposition. 95, ll-*300. 

Brooklyn Institute, Proposed plans. 93, 1-127. 

Buffalo, N. Y.: 

Brown building, Collapse of. 96, i-377. 

Ellicott-Square building. Brief description. 95, ll-*372. 
Calcutta High Court, India, Underpinning of. 95, l-*229. 
Chicago: 

Alexian Brothers Hospital, Engineering features. 99, li-*37. 

Armory, Steel roof arches. 94, 11-*176. 

Ashland block, Beams and spandrel construction. By C. T. Purdy. 
92, i-*2. 

Athletic Club, Fire. 92, 11-494, ^511. By H. B. Seely. 96, l-t28«. 
I Atwood building. 95, ii-*250. 

Boyce building. 93, i-151. 

Building ordinance. 93, i-193, 284, 521, 566; 95, 11-168. 

Coliseum, Steel arches and their collapse. 95, 11-129; 96, ll-t806; 99» 
ii-129, tl62, 192. 

Columbus building. 93, i-*151. 

Cook County Court House. 94, 11-198, 254, 259. 

Edison Light Co.'s power house. Pile foundations. 93, 11-229. 

Ellsworth building. 93, i-*151. 

Fireproof construction. Notes. 93, 1-40. 

Fisher building. 95, li-*250, 337. 

Fort Dearborn building. 95, ll-*250. 

Foundations. By C. T. Purdy. 91, li-tll6, 122. By W. B. Smith. 
92, ii-*343, 349; 98, i-*66. 
I Hartford building. 93, i-151. 

High buildings. 94, i-240; 94, 11-842. 

Isabella building. 93, i-151; 94, l-*804. 

Katahdin building. 93, i-151. 

Lees building. 93, i-151. 

Mackaye Spectatorium. 93, ii-*158, 181, 801. 

Marquette building. 95, ii-*250. 

Marshall Field building. 93, i-*151. 

Monadnock, Deflection tests. Windbracing. 94, 1-169, 804. 

Moving stone church. 96, i-*95. 

Old Colony building. 98, 1-151; 98, U-t486; 94, 1-808. 

••97, 11—112" means "Year, 1897, second Tolume, page 112." 



BUILDINGS. 85 

Buildings: 

Chicago: (Continued.) 

Post Office and Goyernment building, Foundations. 98, i-*66. 
Public Library: 

Fire protection. 99, i-*362, 865. 
Foundation. 93, ii-*3. 
Reliance building. 96, ii-*250. 
St Paul's church, Steel dome and spire. 98, ii-*231. 
Schiller building. Fire. By H. B. Seely. 96, i-t285. 
Security building. 93, i-151. 
Steinway Hall. 95, ii-*250. 
Stock Exchange, Foundations. 98, ii-165. 
Teutonic building. 93, i-*151. 
Venetian building, Steel construction. By C. T. Purdy. 91, ii-*5M« 

•560, ♦605. 
Wachusetts building. 93, i-151. 
Woman's building at World's Fair, Beams and spandrel conBtruo- 

tion. By C. T. Purdy. 92, i-*2. 
Woman's Temple, Steel construction. By C. T. Purdy. 91, 11-^684, 

•560, 605. 
Y. M. C. A. building. 93, i-^151. 
Concrete, Stanford University, Cal. 98, i-*162. 
Detroit, Leonard building. Fire, Behavior of steel construction. By F. 

M. Dunlap. 97, ii-248, •254, •266. 
Dustless, Apparatus for filtering air which is forced through boildlnsB 

for heat and ventilation. By C. J. Woodbury. 97, il-876. 
Earthquake countries, Construction in. By John Milne. 91, 1-38. 
Fire protection of. (See Fire protection; Fireproof construction.) 
Framed structures. Theory of. By J. B. Johnson. 98, 11-331. 
Geneva exposition. Machinery Hall, Roof trusses. 97, l-*38. 
Grand stand, Monmouth Park, N. J., Steel construction. 90, i-*67, t296. 
Hotel Atalantis, Long Island coast. Iron and glass. 94, 1-478, •544. 
Inspection, How can better inspection be secured? 97, 11-217. 
Institution of Civil Engineers, London, New. 95, 1-198. 
Kansas City, Mo.: 

Convention Hall, Details. 99, ll-t287. 

Metropolitan Street Railway Co., Power house. By H. R. Jones. 
97, i-*210. 
Lightning protection of. By Shelford Bldwell. 90, 11-168; 99, 11-88, 106, 
Liverpool, Eng., Housing of the artisan and laboring classes. 90, 11-868. 
Lyons' Exhibition, 1894. 93, ii-*251. 

Milwaukee, Pabst building. Fire protection shield. 96, 1-*125. 
Minneapolis, Minn., Court House, Steel framework. 95, ll-t28, *418. 
Montreal Street Railway, Report on failure. 94, 11-465. 
Moving buildings: 

Freight warehouse, Baltimore, B. ft O. R. R. 96, 11-204. 
Mott Haven station of N. Y. C. ft H. R. R. R. 98, 11-265. 
100-ton building moved by rail 20 miles, Nebraska. 99, U-80. 
Stone church, Chicago. 96, i-*95. 
Town Hall moved, Washington, Pa. 99, l-*842. 
2,800-ton brick building, by cables and windlasses. New York. 98, 
1-*174. 
New York: 

American Society Civil Engineers. 96, l-*849; 97, ll-*849, 866. 
American Surety Co., Foundations. 94, 11-71. 

American Tract Society. 94, 11-^526; 96, 11-846; 97, 11-188, *202, 818. 
Appraisers' warehouse. Special fireproof conatraction. By Gonwald 

Aus. 98, ii-*278. 
Astor Hotel, Structural details. 96, il-t412. 
Board of Examiners of the New York Building Department 97, 

i-72, 264, 296, 362. 
Brown Soap Factory, Failure. 97, 1-868, •878. 

(•) denoCes an illustrated article, (t) denotes an inset aheet 
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Buildings: 

New York: (Continued.) 
Building laws: 

Legislative investigating committee. 99, i-232, 286. 

Limit upon height of buildings. 99, i-13, 48, 65, 91, 97. 

New building code. 98, 1-32, 39, 40, 280, 313; 98, ii-328, 868; 99, 

11-145. 174, 247. 
Regarding steel construction. 96, 11-140. 
Building operations, 1893. 94, 11-248. 

Columbia University, Heating and ventilating system. 98, 11-184. 
Dun building, Standplpe test. 99, 1-315. 
Gillender building. Foundations. 97, 1-^13. 

Home Life Insurance Co., Fireproof construction. 98, 11-^366, 896. 
Ireland building, Failure of cast iron columns. 95, 11-^104, ^111, 

•127, 140, ^142; 96, 11-296. 
Land values. 94, 1-240. 

Manhattan Bank. Fireproof construction. 95, li-*332, 346. 
Manhattan Life Insurance Co. 93, 1-97, 455; 93, ii-M58; 99, i-255. 
Mercantile building. Caisson foundations. 97, 11-^38. 
Municipal building. Notes. 93, 1-317; 93, 11-185; 94, 1-37, 76, 109. 
Park Row building. 96, li-t226, 232, 249; 98, 1-61, •234, 240, •368; 99, 

i-t273. 
Public Library, Architectural competition. 97, 1-321; 97, 11-337. 
St. Paul building. 96. 1-^310; 99, 1-357. 

Temple Court building. 93, 1-323, •356. By H. B. Seely. 96, i-t235. 
Vanderbilt building. Exposure fire. 98. 1-^111, 112. 
Waldorf Hotel extension. Truss for carrying floors. 96, 1-152, tl67. 
Windsor Hotel, Fire. 99, 1-185, 202, 216, 221. 
Omaha exhibition. Views and description of. 98, ii-^2. 
Philadelphia: 

City Hall building. 93, 11-360, 397, 437; 98, 1-286. 
Drexel building. Truss carrying upper floors. 96, 1-^186. 
Pittsburg: 

Carnegie building. Steel skeleton. 94, i-^33. 

Fire and fireproof construction, Jenkins and Home buildings. 97, 

1-313, t316. 330. 
Storage warehouse. Destruction by explosion. 98, 1-120. 
Public, U. S. Government. Proposed commission on architecture. 94, 
11-94; 95, 1-72; 96, 1-168. 
(See also Architects, Supervising.) 
St Louis: 

City Hall, Ironwork faulty. 95, 11-331, 363. 

Coliseum, Structural work. 99, ii-t84. 

Commerce Realty Co., Details of mechanical plant 99, 1-2, 8, 28, 

103. 
Cupples Clearing House. 95, il-^331, •386. 
Salt Lake, Utah, Bathing resort By W. P. Hardesty. 93, ii-^379. 
Salt Lake City Court House. 93. ^•99. 

San Francisco. Cal., Domes of Parrott building and City Hall. 98, i-t6. 
Settlement of buildings. Extreme cases. 95. 1-107, 154. 
Sooysmith system of construction. 92. 11-343, 349. 
Stanford University, Cal., Monolithic concrete. 93, i-^162. 
Steel construction: 

Development of design. 96. 11-417. 

Index of subjects relative to the design and construction of high 

buildings. 94. 11-535. 
Invention of skeleton construction. 93, 1-15; 99. 11-113. 
Responsibility for defective buildings. 94, 1-452. 
Review and discussion of subject. 94, 11-535. 
Specifications, General. 94, 11-295. 

(See also Arches; Columns; Fireproof construction; Floors, etc; 
Names of buildings.) 

"07, 11—112" means "Year, lhU7, secoDd volume, page 112." 
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Buildings: (Continued.) 

Storehouse construction, Woodbury design. 91, ii-*366. 

University of Illinois. 94, ii-*400. 

Ventilation. (See Ventilation.) 

Watchmen of buildings. Night service, Improved arrangement By C. 
F. Simonson. 96, i-101. 

Wind bracing of. (See Wind bracing.) 

Yerkes Observatory, Lake (Geneva, Wis., Steel dome. 98, ii-flS. 

(See also Ferry houses; Freight stations; Railway stations; Shops and 
factories; Tool houses; Trainsheds; World's Columbian Bx- 
position.) 
Bulkhead doors: 

Cowles system for cruiser "Chicago." 98, ii-*101. 

Electrically operated doors. 99, ii-342. 
Bulkheads: 

Battleship "Illinois," Test of bulkhead separating engine rooms. By 
J. J. Woodward. 98, ii-310. 

Construction in New York. 93, i-*104. 

Dam bulkhead, Bangor, Me., Method of placing. 94, 11-^66. 

Timber and concrete, Delaware River at Phil., Method of work. 97» 
ii-*379. 

Water-tight, Use of canvas. By M. Meigs. 94, i-386. 
Bullets: 

Aluminum. 93, ii-221. 

Jacketed, Tests. 94, ii-130, 333. 

Tubular, Failure in test. 95, i-361. 
Bumpers: 

Elevated railway terminals, Brooklyn. 96, 1-41. 

EUis, Description. 92, ii-*334. 

Haley post. Use of coiled springs. 99, 1-^166. 

Rolling stop block, German. 95, i-*246. 
Buoys: 

Electric, New York harbor, Cedney's channel. 92, i-267; 95, ii-108. 

Pintsch compressed gas system of lighting. 91, 1-^56. 
Bureau of Steam Engineering, Reports of Englneer-in-Chief. 94, ii-378; 98» 

ii-294; 99, i-54. 
Bureau of Yards and Docks: 

Chief Matthews' term of office. Appointment of Mr. Endicott 98, 
i-160, 192. 

Chiefs of, 1842 to 1897. 98, i-185. 

Civil engineer as Chief. 94, 1-158; 94, ii-193; 95, 11-201; 97, ii-40. 

Report of Commodore Endicott. 99, i-58. 

Transfer of repairs on Brooklyn dry dock to Bureau of Construction 
and Repairs. Injustice to Mr. Menocal. 97, il-168, 200. 

(See also Navy, United States, Engineers.) 
Burglarizing safes by electricity. 97, 1-276. 
Burlap, Levee protection during high water. 93, 1-235. 
Bumettizing process. (See Timber preservation.) 
Burnishing, Rollers for, Bartlett's design. 95, i-*169. 
Bushing, Anchor-bolt, for securing screw-bolt to masonry. 98, M286. 
Business cards. Standard size and form proposed. By Charles Hansel. 99, 
i-*57. 

C. 

Cable car grip, Pearson design. Speed reduction on curves. 97, 11-^96. 
Cable railways: 

Baltimore, Md., Gilmore St, Change to electricity. 94, 11-408. 
Catskill Mountain, N. Y., Otis incline. 92, 11-^162, t220. 
Chicago: 

Collisions in tunnels. 94, 11-525, 534. 
Electric power. Operation by. 95, 11-305. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Cable railways: 

Chicago: (Continued.) 

Grades, Changing of. 99, 11-346. 

Report by Council. 98, 11-246. 

Transmission of power, Tests. 93, 11-130. 

Tunnel at Van Buren St under Chicago River. 94, l-t294. 
Cleveland, Ohio, Transmission of power. Tests. 93, 11-130. 
Conduit construction, White system. 91, l-*595. 
Cost compared with electric railways. Tabulated summary. 92, 11-404. 
Denver, Colo., Transmission of power, Tests. 93, 11-130. 
Development of cable railways, Report by J. C. Robinson. 91, 11-442. 

By G. W. McNulty. 94, 11-235. 
Drawbridge operation. Proposed method. 91, 11-^268. 
Electric power: 

Baltimore, Md., GUmore St 94, 11-408. 

Chicago railways. 95, 1-129; 96, 11-306. 

Hoboken, N. J., Change on steep grades. 93, 1-396. 

Monte San Sal va tore, Lugano, Italy. 92, 1-^402; 96, 1-248. 

San Francisco, Cal. 94, 11-320, 408. 

Washington, D. C, Conduit system. 98, l-tl24, 128. 
Hoboken, N. J., Electric system on steep grades. 93, 1-396. 
Hong Kong, Brief description. 93, 1-390. 
Incline railways:. 

Brighton, England, at Devil's Dyke. 97, 1-304. 

Bristol, England, Four track. 93, 1-296, 609. 

Catskill Mountain, N. Y., Otis Incline. 92, 11-*162, t220. 

Chattanooga, Tenn. 90, 1-203; 95, 11-306, 385. 

Hamilton, Ontario. 93, 1-359. 

Important lines of the world. 92, 11-162, 182; 96, 11-240, 246. 

Prospect Mt, Lake George. 95. 11-1226. 

Santos & Jundiahy, Brazil. 92, 11-567. 

Switzerland, Lauterbrunnen-Muerren. 92, 11-^365. 
Kansas City, Mo.: 

Efficiency diagram. 90, 1-416. 

Transmission of power, Tests. 93, 11-129. 
Life of grip-faces and cables. Experience of various roads. 

F. W. Rlchart 91, 11-31. 
Los Angeles, Cal., Description. 90, l-*82; 91, 11-435. 
Monte San Salvatore, Lugano, Italy, Electric power. 92, l-*402; 96, 1-248. 
New York: 

Broadway, Power plants and track. 90, 11-*118; 91, ll-tl67, 337; 
92, 11-123; 93, il-45, ♦269; By G. W. McNulty, 94. 11-236. 

Change to electric traction. Value of foresight In engineering. 98, 
1-80. 

Third Avenue, Power plant and track. 90, 11-*118, t623, ♦542; 92, 
11-123; 94. l-t82, tl50, tl90, t232. 
Otis elevating railway. (See above. Incline.) 

San Diego, Cal., Single track lines. By F. Van Vleck. 90, ll-^458, ^489. 
San Francisco, Cal., Change to electricity. 94, 11-320, 408. 
St Louis, Mo.: 

Accidents. 91, 11-291. 

Power for. 94, 1-48. 
Switzerland, Lauterbrunner-Muerren, Incline. 92, ll-^365. 
Track brake, Prouty, Chicago. 95, 1-^246. 

Transmission of power, Tests on various railways. 93, 11-129. 
Vogel system. 91. 1-^104. 

Washington, D. C, Change to conduit electric system. 98, l-tl24, 128. 
Cables: 

Calculating weights of electrical conductors. 99, 11-255. 

Electrical conduits and cables. Practice of the present day and reasons 

for. By Alex. Dow. 97, 11-419, 424. 
Service of, on Brooklyn Bridge Railway. 95. 1-344. 

"97, 11—112" means "Yoar, 1S07, scrond vol mi e, page 112." 
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Cables: (Continued.^ 

Submarine. (See Telegraphy, Submarine.) 
Suspension bridge cables, Connection of. 94, 11-^412. 
Weldless chain cables. 93, i-179. 
Cableways: 

Austin dam, Texas, Lidgerwood. 91, ii-*470; By E. W. Groves, 93, i-84, 

•87. 
Chicago drainage canal, Lidgerwood. 94, i-381; 95, ii-*62, •71, ♦87, •16«. 
Coal transfer apparatus, Lidgerwood. 93, ii-*328; 99, ii-145. 
Definition of, Lidgerwood Co. 92, i-356. 
Double rope systems. 93, ii-*369. 
Double track suspended wire rope tramway for freight and express 

transportation. 90, ii-*26. 
First in America, Niagara gorge, 1848. By O. E. Dunlap. 96, ii-^82. 
Gila dam, Arizona, Lidgerwood. 93, ii-23. 
Hall cableway. Combined excavator and conveyor, Suwanee canal, Gtoor- 

gia. 96, i-*126. 
Holyoke dam, Mass. 95, ii-*346. By S. Thompson, 97, i-t296. 
Knoxville, Tenn., Accident. Responsibility for. 94, i-264. 
Loader, Automatic. Hallidie design. 97. ii-^412. 
Locke-Miller cableways. 93, ii-*139, *499. 
Longest cableways in the world. 92. i-562; 94, 1-227. 
Novel tower design, Lidgerwood cable. 96, ii-^333. 
Otto system, Garrucha mines, Spain. 91, ii-^71. 
Passenger traffic: 

Brighton, England. 95, i-*67. 

Niagara Falls. 95, i-161; 96, li-^82. 

Wheeling. West Virginia. 94. i-116. 
Penobscot River, Rowland, Me., Wire rope. 92, i-^330. 
Plomosas Mining Co., Mexico. By B. Mclntire. 91, i-^269. 
San Juan Mines, Cal., Wire rope. 93, i-*146. 
Sherman hoisting and transferring apparatus. 93, i-*459. 
Single rope system, Hallidie. 93, ii-*368; 97, ii-*412. 
Steam and electric cableways. 94, i-539. 
Traveling cableways: 

Novel tower design. 96, ii-*333. 

Priority of invention. 95, ii-*258. 
Wheeling, West Va., Passenger traffic. 94, i-116. 
Wire rope cableways. By A. C. Savage. 94, 1-478. 
(See also Conveyors.) 
Cabs. (See Locomotive cabs.) 
Caisson disease: 

Compressed air hospital for Hudson River tunnel. 90, i-*657. 
Prevention of disease. 99, i-27, 43. 
Caissons: 

Accident at Louisville and Jeffersonville bridge. 90, i-26, 63, 73, 97, 

217, 393. 481. 
Alexander HI, Paris, bridge. 98, i-t254. 
American Surety Co.'s building, New York. 94, ii-71. 
Boucicault bridge. France, Construction and sinking. 93, i-*472. 
Cairo, 111., bridge. 91, i-tl22. 
Cemented loose material. New York & Northern Ry. bridge. 91, 1-220, 

♦249. 
Cincinnati water-works. 98, ii-t354. 
Coblentz. Switzerland, bridge. 92, i-*356. 
Dry dock caissons: 

Chicago Ship Building Co. 95, ii-*50. 

Puget Sound, Washington. 95, i-t50. 
Foundations in mud and sand, Harris invention. 95, 11-163. 
GlUender building. New York, Yellow pine with steel cutting edges. 
97, i-^13. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Caissons: (Continued.) 

Harlem River bridge, Seventh Ave. By W. G. Triest 93, ii-*198. 

Improvement in pneumatic caissons. 94, ii-*108. 

Invention in 1728. 95, i-47. 

Jacksonville, Florida, bridge. 92, ii-*604. 

Lengthening stone dock, Livourne, France. 90, i-225. 

London Tower bridge. 94, i-t43. 

Manhattan Life building. New York. 93. ii-*458. 

Memphis bridge. Miss. River. 92, 1-470; 93, ii-*509. 

Mercantile building. New York. 97, ii-*38. 

Omaha drawbridge. Design and sinking. 93, ii-MlO. 

Quindaro bridge, Kansas City. Mo. 91, i-t321. 

Rolling caissons for closing entrance to tidal lock, Bruges canal. 99, 

ii-*300. 
Sea wall construction, San Francisco, Cal. 90, 11-^96. 
Timber: 

East River bridge. 97, i-t331. 

Pneumatic cylindrical. Foundation of residence. 98, 11-^363. 
Calcium carbide. (See Acetylene.) 

Calculating machine for computing pay rolls. 97, ii-*123. 
Calculus. Rational presentation of. 93, ii-332. 
Calipers, Cast iron pipe. 93, i-585. 
Calorimeters: 

Barrus Universal. By G. H. Barms. 90, i-*520. 

Carpenter steam. By R. C. Carpenter. 96, i-*361. 

Mahler, Experiments at Ohio State University. By N. W. Lard and 

F. Haas. 97. i-184, 188. 
Measurements to test accuracy. 94, ii-484. 
Throttling. Reliability of. By J. E. Denton. 95, ii-374, 400. 
Cameras: 

Magazine plate. 98. i-*311. 
Revolving, in surveying work. 99. ii-*126. 
Canadian notes. 92. ii-424; 97, ii-139. 
Canadian Society of Civil Engineers: 

Close corporation. 96, i-288; 96, 11-120, 123. 

(See also. Civil engineering. Close profession.) 
Code of ethics. 96, i-102. 
Constitution, New. 93. i-108. 
Convention at Montreal. 97, i-64. 
Canaigre cultivation in Mexico. 96, ii-422. 
Canal boats: 

Electric propulsion: 

Bourgogne canal, France. 93, ii-425; 95, i-129. 

Burgundy canal. 95. ii-64. 

Erie canal. Notes. 93, i-52, 570; 93, ii-145, 405, 435; 94, i-21; 96, 

i-297; 95. li-65, 289. 
Ohio. Resolution before Legislature. 94, i-129; 94, ii-496. 
(See also Boats. Towing device.) 
History of propulsion. By W. H. Bailey. 90, 11-189. 
Steel: 

Cleveland to New York. By Lewis Nixon. 96, il-*332. 
Lorain, Ohio, to Brooklyn, Notes. 95, ii-113, 145. 
Twin-screw propellers, Ireland. 94, ii-392. 
Canal locks: 

Brief discussion. By Henry Goldmark. 99. ii-326. 

CTascades canal, Columbia River, Details of gates. 97, ii-t262, t283. 

Concrete: 

Coosa River. Alabama. By Charles Firth. 96, i-tll6. 
Illinois & Mississippi canal. 95, i-t98, *101. 
Rough River, Kentucky. 95, ii-145. 
Osage River, Missouri. By F. B. Maltby. 98, i-t276. 
"97, 11— 112" means "Year, 1897. aecond TOlume, page 112." 
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Canal locks: (Continued.) 
Coosa River, Alabama: 

Concrete mixer and cement testing machine. 96, ii-*299. 
Construction of locks. By Charles Firth. 96, i-tll6. 
Dimensions and costs of locks. By E. S. Wheeler. 93, i-504. 
Gates: 

Bear-trap gates, France. 95, i-*194. 

Brief discussion. By Henry Goldmark. 99^ ii-326. 

Cables for operating, Sault Ste. Marie. 95, i-*205. 

Cascades of Columbia River, Oregon, Largest gates ever built. 97, 

ii-t262, t283. 
Duvall gates. Swan Lake Reservoir and Canal Co. By W. P. Har- 

desty. 95, ii-*131. 
Large, in America and Europe, Table showing dimensions. 96« 

ii-86. 
Sault Ste. Marie, Mich., Steel. 95, ii-t238, t255, 313; 96, ii-*84. 
Se wall's Falls, N. H., Hoisting apparatus. By J. R. Freeman. 94, 

i-477, 539. 
Types of American gates. By H. M. Chittenden. 95, i-*84, ♦101. 
Great Kanawha River, West Va., Construction details. 96, ii-*98. 
High lift considered in connection with the volume of traffic. 99, 11-169. 
Leaks, Stopping of, by compressed air. 94, i-395. 
Masonry, Specifications for cut-stone, Sault Ste. Marie, Mich. 95, 

il-tl94, 1238. 
Osage River, Missouri, Construction of lock No. 1. By F. B. Maltby. 

98, i-t276. 

Pumping machinery, Sault Ste. Marie, Mich. 95, ii-t292. 
Sault Ste. Marie, Michigan: 

Dimensions and cost. By E. S. Wheeler. 93, i-504. 

Gate operating machinery. 95, ii-t356. 

Gates, anchorages and culvert valves. 95, ii-t238, t255, 313; 96, 
ii-*84. 

Injuries not serious. 98, i-49. 

Leak in cofferdam, Stopping of. 91, i-452. 

Method of construction. 95, ii-tl94, 277. 

Power house and pumping machinery. 95, ii-t292. 

Tools, Special, used in floor construction. 97, i-*18. 

(See also Canals, Sault Ste. Marie.) 
Sault Ste. Marie, Ontario, Description in full. 95, i-t205, 398. 
Twenty meters lift. Project by Mr. Fontaine. 91, ii-*252. 
Vertical lift: 

Dortmund and Ems canal, Heinrichenburg, Germany. 96, ii-tl50. 

Brie Canal. Lockport, N. Y. 95, i-*252, 257. 

French and German canals. By O. W. Petri. 91, i-M42, ♦500. 

Review of different systems. 95, i-257. 
Canals: 

Abandonment of the old-time barge canal and transfer of traffic to 

railways. 98, ii-328. 
Baltic and Black Seas, Newspaper stories. 99, i-168. 
Baltic and North Sea. (See below. North Sea and Baltic.) 
Biwa, Japan, Description. 93, i-*340. 
Bourgogne, France, Electric towing. 95, i-129. 
Briare, France, Steel aqueduct over river. 98, ii-*283. 
Bruges-Heyst, Belgium. 98, ii-*402; 99, ii-*300. 
Canada: 

Experience with grain traffic. 98, ii-330; 99, ii-384. 

Notes on canals. 93, i-425; 99, i-277. 
Cape Cod, Notes. 91, ii-76; 95, i-377; 96, 11-200; 97, 1-168; 99, 1-193, 293; 

99, 11-1, 201. 

Cascade, Oregon, Concrete plant and lock details. 92, i-*554; 97, ii-t262, 
t283. 
(*) derotes an illustrated article. (t) denotes an iiwet sheet. 
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Canals: (Continued.) 

Champlain, Profile and nature of Improvements. 97, ii-*155. 
Chenab, India, Description. By L. F. MacLean. 94, i-*434. 
Chesapeake and Ohio, Proposed sale. 95, 11-275, 401; 98, ii-829, 368; 99, 

1-97. 224. 
Chicago drainage: 

Administration. 95. 11-*216. 

Bids for construction, Report of Board of Drainage Trustees. 92, 

1-648. 
Boldenweck's first message to trustees. 97, 11-403, 408. 
Bridges. (See Bridges, Chicago drainage canal.) 
Concrete for the regulating works. Specifications. 95, 11-347. 
Contractors' suit against Drainage Board. 97, 11-305, 312. 
Controversy over excavation. 93, 11-23, 65; 94, U-83, 103, 112, 128» 

132, 143, 172, 254. 
Cost, Notes on. 95, 1-113; 96, 1-1; 98, 11-379. 
Dam, Bear trap. 95, 11-387; 98, l-tl86, t332. 
Excavation, Total amount. 96, 1-126. 
Financial statements. 95, 1-128; 97, 11-309. 
General description of the work. 93, 1-*516; 95, l-t314, 320; 96, 

11-393. 
Geology of district 93, 11-128. 
Hydraulic features. 94, 11-296. 
Lake levels. Effect of canal upon, Reports. 95, 11-113, 120, 146, 168, 

203, 210, 211, 220, 230. 
Litigation, Nature of trouble. Boldenweck's report 98, il-273, 876. 
Main channel work. 95, 1-314, 320, 346, 363, 390, 394, 415; 95, 11-12, 

22, 37, 62, 68, 86, 108, 117, 132, 157, 162, 180, 205, 216, 338, 387, 398. 
Opening of canal. 99, 1-309; 99, 11-288. 
Progress of work during 1893. 94, 1-*12. 
Progress of work during 1897. 97, 11-214, 403, 408. 
Report by Mr. Boldenweck on litigation. 98, 11-375. 
Report by Mr. Eckhart, Notes from. 96, 11-225. 
Report of Special Canal Commission favorable to opening of canal. 

99, ii-345, 370. 
Riot on canal. 93, 1-564. 
Rock, Natural distortion of. 97, 1-238. 
Route, Notes on. 91, 1-87; 92, i-*550; 97, 11-321. 
St Louis water supply. 98, 11-241, 312, 353; 99, 1-266, 270; 99, 

11-49, 56. 
Sluice gate construction and machinery. 95, ll-t338; t387. 
Specifications for the work. 95, 1-346. 
Tail race. Description. 99, 11-5. 
Trustees, New board of. 95, 11-200, 321. 
Trustees' bill for increased tax. 95, 1-246, 313. 
Water power development 95, 11-240; 97, 11-152; 99, 1-81, 120, 127, 

161, 405; 99, 11-1, 129, 217. 
(See also Cableways; Derricks; Dredges; Steam shovels; etc.) 
Chicago to the sea. (See below, Erie; Great Lakes to the ocean.) 
Cincinnati and Toledo, Notes. 94, 1-238. 
Corinth : 

Cost and dimensions compared with other great canals. 95, 11-26. 
Financial conditions. 93, 1-169; 93, 11-361. 
Historical review. 91, i-*56. 
Progress of excavating work. 93, 11-20. 
Darlen: 

Advocated by Thomas W. Hurst 99, 1-217. 
Early surveys. 95, 1-225, 226. 
Karwlese's proposed route. 95, 1-*162, 173. 
Delaware and Chesapeake, Notes on. 92, 11-177; 94, 1-313, 631; 94, 

11-309, 479. 
••JJT, ii-112" u.eaua "Year, ln\)t, 8e<'ond volume, page 112." 



CANALS. 48 

Canals: (Continued.) 

Delaware and Hudson, Abandonment 98, ii-296. 

Delaware and Rarltan Bay, Proposed routes. 94, il-183. 

Depth, Economic, for canals of large traffic. By Joseph Mayer and T. 

C. Clarke. 98, 1-155, 202. 
Dismal Swamp, Notes on. 94, i-189, 367; 97, 1-129; 99, ii-233, 296. 
Dortmund and Ems, Vertical lift lock. 96, ii-tl50. 
Duluth harbor entrance, Substructure. 98, ii-t60. 
Electric propulsion on. (See Canal boats.) 
English canal system. Notes on. 90, ii-141. 
Erie: 

Contractors* suits. 99, i-129, 293; 99, 11-161, 217. 

Early history and some of its engineers. 99, i-408. 

Earth slips on the Jordan Level marl beds. By G. A. Morris. 98» 

ii-*338, 344. 
Economic depth for canals of large traffic, Cost of transportation. 

By Joseph Mayer and T. C. Clarke. 98, i-165, 202. 
Electric traction. (See Canal boats.) 
Enlargement of canal. Effect upon cost of transportation. 96, 

ii-232. 
Influence on railway freight rates. 98, i-24. 
Lock, Vertical lift, Lockport, N. Y. 95. i-*252. 
Profile, from Buffalo to Albany, N. Y., Original construction and 

improvements. 97, ii-*155. 
Proposed improvements. 95, ii-297; 98, i-8, 24, 60, 64, 224. 
Report of State Engineer Adams. Note. 97, i-81. 
Surreptitious use of water. 99, ii-225. 
Traffic, Notes on. 93, ii-481; 96, 11-33, 144; 99, ii-377. 
Transfer charges, Buffalo, from lake vessels to canal boats. 96, 

ii-33, 66. 
(See also below, Great Lakes to the ocean; New York state.) 
Florida, Land drainage and reclamation. By J. F. LeBaron. 94, ii-^66, 

129. 
Fort Collins, Colorado, Water supply. By F. T. Lewis. 94, ll-*289. 
Forth and Clyde, Scotland, Scheme proposed. 91, i-*390. 
France. Cost of motive power. 90, i-568. 

Georgian Bay and Lake Ontario, Notes. 94, i-109, 362; 94, 11-333. 
Great Lakes to the ocean: 

Agitation of subject by Duluth Chamber of Commerce. Probable 

traffic. 93, i-12, 136. 
Commission, appointed by President. 95, ii-49, 328. 
Consolidated Lake & Canal Co.'s project. 97, i-24. 
Cost of transportation by way of Gt Lakes and Erie canal. Com- 
mercial impracticability. By T. C. Clarke. 95, ii-232. 236, 240. 
Cost of transportation, Chicago to New York and Liverpool, based 
on Major Symons' estimate. Economic depth for canals of 
large traffic. By Joseph Mayer and T. C. Clarke. 98, i-165, 202. 
Discussion by E. L. Corthell. 91, i-382, ♦395, 450. 
Money value of great lakes as a traffic route. (Criticism of 

"Forum" article.) 92, i-457. 
Report of Deep Waterways Commission, Jan. 18, 1897. 97, 1-40, 47, 

84, 88. 
Report by Major Symons. 97, ii-312, 315, t316, 328, 363. 
St. Lawrence route. (Address by Mr. Thomas Monro.) 96, i-207. 
Survey of route, Mr. Himes' report. 96, ii-*329. 
Harlem. New York, History of work. 95, i-399. 
Illinois and Mississippi: 

Historical sketch. 98. ii-329. 

Lock works. Details of Taintor gates. 95, i-t98. 104, 122. 
Notes on canal work. 94, ii-177, 183, 309, 459. 
Irrigation. (See Irrigation, Canals.) 

(•) denofes an illustrated nrtlcJo. (t) denotes en Inset sheet. 
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Canals: (Continued.) 

Japan, and water power plant 92, 1-636. 
Lake Erie and Ohio River: 

Feasibility, Report of Commission. 91, 1-266. 

Notes on proposed route. 93, 11-309; 94, i-504, 509; 94, 11-63, 163, 

265, 318. 
Report 'Of committee of Pittsburg Chamber of Commerce. 97, 
11-405. 
Lake Erie to the Atlantic. (See above, Erie; Great Lakes to the ocean.) 
Lake St. Clair and Lake Erie, Notes. 93, 1-566; 33, 11-345; 94, i-109. 
Lake Superior and Lake Michigan, Proposed routes. 90, i-*269, 328. 
Lake Superior and Mississippi River, Routes proposed. 94, 11-364, *367. 
Lake Washington and Puget Sound. 95, 1-54; 97, 1-333. 
Lehigh, Reminiscences, Canvass and Josiah White. 98, 1-258. 
Manchester: 

Accident at Latchford lock. 95, 1-256, 281. 

Cost and dimensions compared with other great canals. 95, 11-25. 

Details and history of the work. 90, 11-211; 94, 1-*132. 

Finances, Notes. 93, 1-201; 94, 1-504; 94, 11-203, 497; 95, 1-112. 199; 

96, 11-248. 
Mechanical appliances for canal construction. By E. L. Williams. 

91, li-*418. 
Notes on a trip on the canal. By G. H. F. 99, 11-170. 
Opened December 7, 1893. 93, 11-465. 
Profile, Condensed. 90, i-*31. 
Traffic, Notes. 94, i-129, 189; 94. ii-428; 95, 11-145. 
Massena, N. Y., Methods of work. 98, ii-t373. 
Minnesota: 

Canal and railway rates. 95, 1-25. 
Notes. 93, 1-477, 525; 94, 11-130, 223. 

Water power and supply at Duluth. By A. R. Davis. 94, l-*297. 
Mussel Shoals, Tenn. 95, 1-291. 
New York and Philadelphia: 

Proposed project. By L. M. Haupt. 90, 11-105; 94, 11-212. 
Report, Official. 95, ii-114, 120. 
Scheme revived by Martindale and Haupt. 99, 1-24. 
New York State: 

Appropriations for improvements. 95, 11-297; 97, 11-430. 
"Canal reform*' planks in the platforms adopted by party conven- 
tions in New York. 98, 11-216. 
Contractors and contract prices. 97, 11-155. 
Deepening canal prism. Lining and puddling. Lift locks. Waste 

weirs. 97, ll-tl87. 
Excavation of earth and rock. Machinery used. 97, li-tl94. t 

Finances, Notes. 93. 1-93; 94, 11-111, 419; 95, 1-17; 99, 1-81, 97. 
History. 92, 1-465; 92, 11-160; 99, 1-408. 
Improvements. 95, 11-297; 97, li-*155, tl87, tl94, 224, 430; 98, 1-8, 24, 

60, 64, 208, 224, 288. 
Lock tenders and the eight-hour law. 99, 11-168. 
Original construction. Purpose and nature of improvements. 96, 

11-297; 97, ii-*155. 
Report of Commission, July 30, 1898. Replies by Adams and Al- 
dridge. Countryman's report. 98. 11-88. 91, 280, 285, 286, 853. 
Report of Roosevelt's Commission. Circular letter and replies to. 

99, 1-168, 300; 99, 11-73. 
Report of Special Counsels' Commission. 99, 11-59. 
"Revolution in railway transportation." "A new solution." 99, 

11-272, 288, 304, 337. 
Suits for damages. Note. 99, 11-33. 

Traffic statistics. Notes. 93, 1-49; 95, 1-1; 96, 1-43; 96, 11-440; 98, 
11-56; 99, 11-65. 
"07, li— 112" means "Yeer, 1897, second volume, page 112." 
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Canals: 

New York State: (Continued.) 

''What shall New York do with its canals?" 98, 1-8, 24, 60, 64, 208» 
224, 288. 
Niagara: 

Niagara Power Co., Water power. 94, i-t426, 447. 

Niagara Power & Development Co. 94, il-*272. 

Wilson and Olcott routes for Niagara canal. 90, i-*434. 
Nicaragua: 

BilU in Congress, Notes. 93, 1-169; 93, ii-65; 94, 1-81, 189; 94, ii-1; 

95, i-65; 96, i-265, 361; 97, i-56, 136; 99, i-152, 185. 
Bill in Vermont legislature. 94, ii-419, 428. 
Compared with San Bias project. 93, ii-15. 

Comparison of five routes: Darien, Karweise, Nicaragua, Panama, 

San Bias. 99, i-398. 
Earthquakes, Effect of, upon structures of canal. 91, ii-402. 
Elarthwork slopes. (See below. Miller's letter.) 
Effect upon American commerce. 90, ii-151. 
Expedition of Warner Miller and party. 91, i-*510, ♦534, 545, 

♦556, ♦578. ^611. 
Financial condition. 92, ii-564; 93, ii-54; 94, i-457, 461, 485, 648; 94, 

ii-83, 459, 503. 
Hepburn bill, Discussion of. 99, i-89, 104, 136. 
History of enterprise by Col. Ludlow. 98, i-291. 
Holcombe's letter. 97, i-170, 218. 
Isthmian Canal Commission appointed by President. 99, 1-185, 217, 

380, 405. 
Locks, Number, dimensions and cost. By E. S. Wheeler. 93, i-604. 
Ludlow Commission. Report and Menocal's reply. 95, ii-360, 367; 

96, i-196, 204, 243, 249, 283, 288; 96, ii-416. 
Maritime Canal Co., Notes. 96, 1-193; 98, i-393; 99, ii-233. 
Medical aspect. Surgeon Stitt's report. 96, 1-35. 

Miller's letter. Earthwork slopes in the tropics. 96, i-416, ^417; 96, 

11-107, 235; 97, i-58. 
Misstatements concerning the canal. 99, ii-289. 
Morgan bill for purchasing canal. 98, 11-377, 398; 99, i-56, 89. 
National aid. 91, i-60, 68, 133, 183; 94, i-90, 335; 95, 1-225, 240. 
Newspaper editorial opinions. 97, i-56. 
Progress of work by Maritime Canal Co. 90, 1-37, 612. 
Report of Board of Consulting Engineers, upon estimates of Chief 

Engineer Menocal. 92, ii-558. 
Routes for canal. 95, i-185, 289, 402, 404; 95, 11-75, 138, 241, 299; 96, 

ii-108, 186, 298, 314. 
Survey, Question of a new one vs. engineering ethics and facts. 97, 

i-90, 122. 
True policy for United States. 98, i-80. 
Walker Commission of 1896 and its report 97, i-376; 97, ii-88, 177, 

353; 98, 1-1, 33, 103, 111, 152, 217; 99, i-8, 15, 368; 99, ii-188, 193. 
War with Spain, Effect upon the enterprise. Diplomatic difficul- 

ties. 98, i-368. 
North Sea and Baltic: 

Cost and dimensions compared with other great canals. 95, 11-25, 

120, 153. 
Details of construction. 91, 11-^104, 369; 95, 1-398. 402; 96, i-^308. 
Ditches, Cutting off. 95, 11-28. 
Traffic statistics. 95, 11-221, 305. 
Oswego, Profile. Progress of improvements. 97, ii-^155. 
Panama: 

Alinement, Notes of. 95, ii-73. 
Bartissol plan for finishing. 94, 1-274. 
Chagres River, Flow of. 90, i-540. 
Condition of excavating plant 94, 11-386. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Canals: 

Panama: (Continued.) 

Details of plans for finishing work. Relative merits of Panama and 

Nicaragua enterprises. By H. L. Abbot 98, ii-210, 216, 24& 
New company organized in Paris. 97, i-129, 145. 
Proposed completion by M. Sautereau. 90, i-109, 177. 
Report by French Commission. 90, i-468. 
Scandal. Sentences against De Lesseps and Eiffel. 92» 11-609; dZ, 

1-61. 156. 
Statement of the "Liquidator" on expenses. 93, 1-12. 
Warning to those seeking employment 94, 11-448. 
Pennsylvania, Early history. 99, i-407. 
Port Arthur, Texas, K. C, P. & G. R. R. 98, i-118, 119, 127, 162, 283, 249, 

345. 
Protection of wet slope. Steel and concrete, Oorman Invention. 989 

li-*339. 
Puget Sound and Lake Washington. 96, 1-64; 97, 1-333. 
Rotterdam, New and old canals. By W. G. Trlest 94, ll-t359. 
St Lawrence Power Co., Massena, N. Y., Methods of work. 98, ll-tS73. 
St Mary's Falls. (See below, Sault Ste. Marie.) 
San Bias. By A. G. Hull. 93, i-*580; 93, ii-15, 76; 99, i-199. 
Santee, S. C, Early history. 99, 1-407. 
Sault Ste. Marie, Mich.: 

Amount and value of commerce, 1888, 1889. 90, i-7. 
Description of canal. 98, ii-*68. 

Effect upon lake levels. Mr. Noble's conclusions. 99, 1-293. 
Forty years history. 93, ii-31. 

Traffic statistics, 1870-1896. 93, 11-501; 95, i-*244; 96, 1-145. 
(See also Canal locks, Sault Ste. Marie.) 
Sault Ste. Marie, Ontario, Canal locks. 95, i-t205, 398. 
Seattle and Lake Washington. (See above. Lake Washington and Paget 

Sound.) 
Ship: 

Cost of Suez, Baltic, Corinth and Manchester canals compared. 96, 

ii-25. 
Curvature on canals. 95, 11-42. 
Minimum width. 91, 1-619. 
Projects in America. 93, 11-214; 94, 11-257, 542. 
(See also names of canals under Canals.) 
Slope, Most efficient for supplying water for power. 97, 1-234. 
Suez: 

Cost and dimensions compared with other great canals. 96, 11-26, 

153. 
Traffic staUstics, 1870-1895. 91, 11-40; 94, 11-108; 96, 1-266; 96, U-14, 

144. 
Tree and shrub planting. 99, 11-295. 
Suwanee, Ga., Excavator and conveyor. 96, 1-*126. 
Toledo and Cincinnati, Notes. 93, 11-186; 94, 11-426. 
World's StaUstics of traffic, 1880-1897. 99, 1-81. 
Cannon. (See Guns.) 

Cannon balls, Measuring velocity. Brashear machine. 97, 11-206. 
Canyons, Bridging lengthwise. 92, 1-^653. 
Capstans, Electric, Boston dry dock. 99, 11-M2. 
Carbide. (See Acetylene.) 

Carboazotine, Chamber-mine blasting, Danube River. 94, 11-249. 
Carbon for electrical purposes. 93, ii-92. 
Carborundum: 

Cost of. 93, i-276. 
Manufacture and uses of. 93, 1-271. 
Wheels for grinding pur];>oses. 93, 1-78. 
Carbureters. (See Car lighting. Gasoline.) 
Camot, President, Assassination. 94, 1-642. 

"97, ii— 112" iceana "Year. 1897, second volume, page 112." 
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Carriages, Motor driven. (See Motor vehicles.) 

Carrier for hauling wires through conduits, Mulligan design. 99, ii-^77. 

Carter, Capt Oberlln M., Court-martial of. 99, ii-152, 210, 224. 

Cartography, History of. 91, 11-245. 

Car axles. (See Axles.) 

Car couplers: 

Accidents to railway employees, year ending June 30, 1898. 99, 11-40. 
Cowell, Considered dangerous by N. Y. State Board of R. R. Commis- 
sioners. 90. 1-300. 324. 
Deadblocks. 93, 1-178, 229; 93, 11-313. 
Drawbars: 

Height adjuster, Graham automatic. 98, i-377; 98, 11-10. 
Height of drawbars. 90, 1-608; 93, 1-229, 683. 
Repair of. Action of Central Railway Club. 91, il-541. 
Safety stop for Janney coupler. 92, l-*20. 

Wadley continuous drawbar. Central Railway of Gteorgla. 93, 
i-*422. 
Early couplers. By Horace Porter. 93, 11-17. 
English couplers. 91, l-*477; 97, 1-361. 
Freight car equipment: 

Discussion of bill in Congress. By E. B. Wall. 92, 11-304; 93, i-211. 
Iowa law regarding safety appliances. 90, 1-348, 418. 
Maine State Railroad Commission report 90, 1-60. 
National regulaUon. 90, 1-28, 39. 133, 444; 91, i-427. 
Progress made in equipping cars with automatic couplers. 90, 1-28, 
39; 91, 1-301, 401, 406, 427; 91, 11-464, 469; 93, 1-204, 211, 228; 93, 
11-100; 95, 1-369; 95. 11-295; 96, 1-339; 96, 11-247; 97, 11-216, 264, 
376, 378; 98, 11-177; 99, 1-41, 247; 99, 11-143, 416. 
M. C. B. couplers: 

Althouse, New design. 92, 11-^380. 
Attachments recommended. 93, 1-592; 97, l-*382. 
Blackall's views. Attack on M. C. B. type. Opinion of railway of- 
ficials. 90, 1-14, 16, 63, 85. 
Breakages of couplers. 90, 1-^146, 156, 180, 231, 494, 496, 641, 642, 
544; 92. l-*475; 93, 1-396, ^629, 631, 687; 94, 11-363; 96, 1-422; 96, 
11-344. 
Buhoup patent. 92. ii-*187. 
Buhoup-Mlller. 93, ll-*252. 

Cast iron knuckle in imitation of Janney knuckle. 91, 1-252, ^822. 
Congressional hearings. 92, 1-328. 
Contour lines: 

Lateral displacement of couplers on carves. 91, 1-^20. 
Proposed new lines and new specifications. 99, 1-^898, 896. 
Variation from standard contour lines in different makes. 91, 
i-*564. 
Coupling with link and pin drawheads. 91, 1-61, ^112. 
Deadlocks on couplers. 93, 11-813. 
Defects in couplers. 91, 1-82. 
Emergency link. Brown. 93, 1-^182. 
Empire, Locking and opening device. 92, 1-^432. 
Experience with. Tests and actual service. 94, 11-471. 
Gages, Standard, for testing new couplers. 91, 11-^267. 
Hlen automatic. 96, i-*347. 
Hlnson. 91, 11-*106. 

Hinson-Mlller interchangeable. 92, i-*46. 
Interchange rules, Change in. 92, 1-^630. 
Janney, Record of breakages. 90, 1-^146, 166, 180, 231, 494, 496, 641. 

642, 644; 92, l-*475; 93, l-*529, 531. 
Janney-Buhoup. 93, ii-*252. 
Knuckle, Adoption of a standard. By P. H. Peck. 98, 11-801. 

(*) denotes an Illustrated article, (t) denotes an ln«et sheet 
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Car couplers: 

M. C. B. couplers: (Continued.) 

New England railways. 90. i-275. 276, 422, 542, 644; 91, i-110. 

Safety stop for drawbar of Janney coupler. 92, i-*20. 

Specifications proposed. 92, i-436; 99, i-*393, 396. 

Standard couplers. 98, 1-289; 99, i-328. 

Tail bolt and yoke fastening. Relative merits. 93, 1-178. 

Tests at various times. 92, i-*232, 248, 331; 93, i-294, 570, 589; 98, 
ii-99; 94, 1-510; 98, 1-238. 

Trojan. 90, ii-*491. 

Unlocking gear, Hinson automatic. 92, l-*337. 

Van Dorston, Tests. 90, i-518. 

Variation from standard contour in different makes. 91, 1-^564. 
Patents issued, 1892. 93, 11-494. 
Testing machine for drop tests. 99, i-*396. 
Car doors: 

Design of. By H. H. Perkins. 95, i-227. 

Fastening for end-dump cars. By J. E. Johnson, Jr. 99, 11-^268. 
Hoyt door. 96, i-*399, 424. 
Ideal door. 96. i-*399, 424. 
Report at M. C. B. Association. 97, i-383. 
Car dumping machine, Ashtabula, Ohio, McMyler Mfg. Co. 94, ii-^216. 
Car famines and railway terminals. 99, ii-402. 
Car fenders: 

Baltimore, Md., Report of Commission. 94, ii-258. 

Blackistone combination, Baltimore, Md. 95, i-*5. 

Bonta brake and fender, Jersey City, N. J. 95, i-361. 

Chicago, One year's experience with fenders. 99, 11-233. 

Crawford automatic wheel guard. 94, i-*194. 

Darrach fender, Newark, N. J. 94, i-*194. 

Dubois fender, Toronto Railway Co. 95, i-*5. 

Euphrat fender, Broadway Cable Ry. 94, i-*194. 

Massachusetts Railroad Commission reports. Tests of various fenders. 

91, i-*170; 92, ii-*402. 
Pfingst fender in Boston and Brooklyn. 94, 1-*194. 
Platfoi-m fender, Buffalo, N. Y. 95, l-*5. 
Positive fender, Brooklyn City & Newtown Ry. Co. 95, l-*5. 
Public opinion. Chief points of good fenders. 95, 1-9. 
Robins life guard, Williamsport Passenger Ry. Co. 94, 1-*193. 
Safety fender, Kanaa^ity, St. Louis and Chicago. 90, 11-^78. 
Stanley fenderT^W^^fSTi. 

Types of fenders. 94, i-*193, 201; 95, l-*5, 9. 
Value of fenders. 94, i-201. 

Washington, D. C, Notes. 94. ii-23, 503; 95, i-81. 
Webber combined brake and fender. 94, il-*452. 
Worcester, Mass., Rice invention. 94, 1-*193. 
Car heating: 

Electric. 93, i-*310. By J. F. McBlroy. 95, 11-215. 
• Progress in car heating. By J. C. McMynn. 95, 1-389. 
Steam: 

Commingler storage system. Consolidated Car Heating Co. 90, 

li-*202, 258, 576; 91, ii-M59. 
Direct and indirect systems. 90, 1-253, 588; 90, 11-^454; 92, 11-806, 

421; 93. 1-373. 
Management of cars. General Instructions. 95, 11-807. 
M. C. B. Committee report on practice of 12 railwasrs. 90> i-569. 
Notes on steam heating. 91. i-549. 
Pennsylvania R. R., Notes on system. 90, 1-423. By T. N. Ely. 90, 

ii-442, ♦445. 
Progress in Massachusetts, 1887-1891. 92, 1-250, 274. 
Progress of continuous steam heating from locomotive. Tabulated 
statistics. 90. i-t531, 540, 541. 
"97, li— 112" means "Year, 1S07, second volume, page 112." 
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Car heating: 

Steam: (Continued.) 

Safety Car Heating & Lighting Co.'s direct steam system. 90, 
ll-*454. 
Street railway car heating. By G. F. Greenwood. 93, 11-338. 
Temperature regulator. Automatic, Consolidated Car Heating Co. 91, 

1-469. 
World's Fair exhibit. 93, 11-*161. 

Car Interchange: 

Chicago. 91, 1-446; 94, 11-276, 368; 96, 1-403. 

Hours of labor, Schedule of. 92, 1-630. 

Reports at M. C. B. Association, June, 1896. 96, 1-392, 409. 

Rules, Amendments and changes. 93, 1-639, 683; 94, 1-384, 390, 616, 620; 

96, 1-67, 403. 
Sill repairs and general averages. 92, 11-132, 324. 

Car lighting: 

Acetylene gas, Pontlac Pacific Junction Ry., Canada. 98, 1-137, 207; 98, 

11-178. 
Brooklyn Bridge, Cost of gas and oil compared. 94, 1-243. 
Candle power efficiencies of various systems of car lighting. 91, 1-^392; 

91, ll-*580, ♦696. 
Cost of various systems. 91, 1-229, 234, 246; 92, 1-266, 270, 379; 96, i-398. 
Blectrlc: 

Dynamo on axle. 91, 11-468, 486, 636; 97, 1-299. 

England. By William Langdon. 91, 11-6. 

History. By A. H. Bauer. 92, 1-591. 

Moskowltz system. 96, ll-*286; 97, 1-334. 

Notes on railway practice. By Leonard, Sartlauz and Welssen- 

bruck. 90, 11-36, 39, 403. 
Progress made. 96, 1-191. 
Storage battery systems. 91, 11-468, *486, 636; 92, 1-336. By A. H. 

Bauer. 92, 1-591; 93, 1-1; 94, 11-616. 
Various systems, C. M. & St P. Ry. By George Glbbs. 91, 1-229, 
234, 246. 

Gas, Pintsch system: 

Comparative cost of lighting systems. By George Glbbs. 91, 1-229, 

234, 246. 
Cost compared with city gas. Tests by Love, Chandler, Denton 

and Jacobus. 96, i-108. By H. K. Landls. 96, 1-398. 
Cost of gas and oil compared. 94, i-243. 
Manufacture and storage. 91, il-*169, ♦196, ♦208. 
Progress made in the use of gas. 95, i-191; 98, 1-137, 343. 
Report on condition of cylinders recovered from wreck on Denver 

& Rio Grande R. R. 97, 11-217. 
World's Fair exhibit. 93, ll-^161. 

Gasoline, Carbureter plant, Frost system. 91, 1-229, 234, 246, ^428, ^464, 
♦464. ^491; 91, 11-^135, 146. 

Oil: 

Cost of gas and oil compared. 94, 1-243. 
Dangers from oil lamps. 90, 1-396, 468. 
New York Railroad Commissioners' report 93, 1-26. 
Penniman's tests. 91, li-253, 290, ^327, 370, 389. 
Passenger equipment, United States. 94, 1-616. 
Safety of various systems. 92, 1-256, 306, 336, 349, 379, 382. 
Street railway car lighting. By G. F. Greenwood. 93, 11-338. 
Various systems, Comparative merits. Penniman's tests. 90, i-492; 91, 
1-362, 392, 428, 454, 464, 491; 91, 11-136, 146, 169, 196, 208, 263, 290, 
327, 370, 458, 486, 636, 680, 696; 92, 1-266, 306, 336, 349, 379, 882. 
(See also Photometry.) 
Gar propulsion. Horse-power for, Rule for calculating. 96, 1-26, 42, 68, 73. 
Car replacers. 90, 1-^473; 92, 11-^138. 

(*) denoCea an illustrated article, (f) denotes an ineet sheet 
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Car starters: 

Palmer, Novel device for horse cars. 90, i-*80» 88, 194. 
Q. & C, Description. 92, ii-^379. 
Car steps: 

French design of adjustable step. 96, 11-^428. 
Nye adjustable step. 97, i-*349. 
Ohio law on adjustable steps. 97, 1-349, 361. 
Wrede & Saunders extension step. 99, 11-^374. 
Car transfer. (See Bridges, Car transfer; Ferry steamers. Car trangfer.) 
Car trucks: 

Arch bars. Sizes of. 93, 1-537. 

Baltimore & Ohio R. R., for 60,000-lb. box cam. 96, li-tl96. 

Brill high speed. 97, i-*69; 98, i-*316. 

Construction and repair of. By J. C. Barber. 98, 11-277. 

Development of trucks. By J. N. Akarman. 96, 11-292. 

Harvey steel trucks. 92, i-*611; 93, i-*527. 

Henry's radial and non-osciUatlng truck. 95, 11-^242. 

Motor trucks: 

Baltimore Belt Ry. locomotive. 94, 11-^450. 
Brill high speed trucks. 97, l-*69; 98, 1-^816. 
Eight-wheel locomotive for industrial railway. 92, i-^601. 
General Electric locomotives. 98, 11-^27, 28. 
Rigid and flexible wheel base on locomotives. 90, i-491; 93, 1-^4, ^29. 
Rigid and swing trucks. 90, 11-419, 506; 91, 1-^64; 93, 1-576; 96, M54, 66. 
Sizes and shapes for freight cars. 94, i-517. 
Springs for freight car trucks. 98, 1-412; 98, 11-42, tl64, 168, 204. 
Standard, and foundation brake gear. 93, 1-465. 
Standard, for 60,000-lb., 80,000-lb. and 100,000-lb. can. 98, 1-412. 
Steel trucks, Advantages of. 90, 1-203; 96, 1-422. 
Wheel-base diagram. Turner's. 92, 1-^528, 686. 
Car ventilation: 

De Kalb window. 94, ir*308. 
Knapp system. 93, 11-485; 94, 1-37. 

Massachusetts State Board of Commissioners' report 97, 1-^ 
Notes on car ventilation. 90, 1-83, 107, 569. 

Pancoast system, Bait. & Ohio R. R., Freight car experience. 91, M462. 
•^Passenger equipment. United States. 94, 1-516. 
Car wheels: 

American and British, Comparisons. 98, i-369; 98, 11-154. 
Cable car wheels, Life of, in London. 92, 1-648. 
Cast iron wheels: 

Contracting chill for. Circular letter and information obtained. 

92, 1-605, 606. 
Cracked plates, Cause of. Tests at So. Pacific Co.'s Sacramento 

shops. Small's report. 92, 11-^351. 
European practice. 96, 1-313. 
Large wheels for car and engine trucks. New York Car Wheel 

Works. 98, ii-154, 186. 
Life of, in street car service. By H. M. Howe. 91, i-582, 618; 91, 

11-190. 
Manufacture, New York Car Wheel Works. 98, i-102. 
Specifications and guarantee for wheels. Report of M. C. B. As- 
sociation. 97, 1-360, 367. 
Tests at Buffalo, N. Y., of special quality chilled iron, by Central 

Ry. Club. Comparison with steel-tired wheels. 98, 1-68. 
Tests of wheels by Griffin Foundry & Machine Co. 95, ii-327, 868. 
Chic, Mil. & St Paul Ry., M. C. B. Standard modified. 96, ii-^164. 
Cleaning wheels by sand blast. New York Car Wheel Works. 90, ii-802. 

422. 
Contracting chill cooled by compressed air. 92, ii-^305. 

"97, 11—112" means "Yewr, 1897, secoiMl volume, page 112." 
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Car wheels: (Continued.) 

Dressing wheels, New method of. Erith Iron Works, England. By R. 

Atkinson. 97, i-122. 
Fender for freight car wheels, Clarke. 95, i-*61. 
Flanges. 93, i-108. By Q. W. Rhodes. 93, i-*113; 93, 1-207. 
Gages: 

Change in M. C. B. standard proposed. 92, l-*90. 

Change needed. 94, i-390. 

Pennsylvania R. R. 93, 1-136. 

Relation to wheel flanges. 93, i-*113, 207; 93, 11-393. 
Hammer testing. Origin of practice. 90, i-322. 
Hand car wheels: 

Donovan pressed steel. 99, ii-*245. 

Kalamazoo steel. 92, i-*476; 96, i-*128. 

Pressed steel wheels. 94, i-*387. 

Taper fit for wheels and pinions, Sheffield car. 96, i-*29. 
Heating of wheels on down grades. 92, i-609. 
Kalamazoo. (See above. Hand car wheels.) 
Kingston, Molding machine. 95, ii-*414. 
Machine wheels. New York Car Wheel Works, Manufacture and tests. 

90, ii-40. ♦49. 
Manganese steel. Tests of. By H. M. Howe. 91, 1-582, 618. 
Mounting of new and second-hand wheels. 95, i-410. 
Pounding of wheels on bridges. 93, 11-434. 

Relation to frog points and guard rails. By A. A. Schenck. 94, i-82L 
Sections and mechanical conditions. By P. H. Qriffln. 91, i-*612. 
Slipping of wheels: 

Air brake regulator. Automatic. 99, l-*245. 

Damage to rails and tires. 98, 11-25. 

Prevention of slipping. Experiments. 98, 11-346. 

Standard speciflcations for wheels. New England R. R. Olub. 90^ 
1-178. 

Steel-tired wheels. 90, ii-347; 93, 1-584; 94, 1-495, t545. 
Taper bearings for hand car wheels. 96, l-*29. 
Taylor, Cast iron flange and steel tread. 95, li-*292. 
Thermal tests: 

Pennsylvania R. R. 98, 1-894. 

Report, M. C. B. Association. 97, 1-388. 
Tire breakages in Germany. 90, 11-119. 
(See also Locomotive wheels.) 
Car windows: 

De Kalb ventilating. 94, l-*308. 

Tinker, Heated liquid between panes of glass. 94, li-*466. 
Cars: 

Aluminum. 94. 1-140. 

American, for Southeastern Ry., England. 91, ll-t888. 

American and English compared. 93, 1-278; 93, 11-892. 

Austrian Emperor's train. 93, i-*170. 

Ballast cars, Rodgers. 93, 11-207; 98, M106. 

Barrow car for handling broken stone. 96, l-*268. 

Box cars. (See below. Freight) 

Canadian railways. 93, i-*52; 93, 11-258; 94, U-879. 

Cape Colony, Africa. 93, 1-402; 94, 11-7. 

Center-plates, Standard proposed. M. C. B. Association. 92, l-*607« 

Chesapeake & Ohio Ry. 93, 11-128. 

Chilean Ry. 94, 1-360. 

"Club" cars. Central R. R. of New Jersey. 98, 11-298. 

Coal: 

American type for European railways. 98, 1-451* 

Chicago, Bur. & Quincy R. R., Hopper-bottom, 60,000-11>. ear. 98» 
1-*218. 
(^) denotes an Illustrated article, (t) denotes an inset sheet. 
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Cars: 

Coal: (Continued.) 

Chicago, R. I. & Pacific Ry., Flat-bottom. 92, ii-tl39; 95, 1-862. 

Duluth & Iron Range R. R., Hopper-bottonL 98, ii-t828 

Hopper-bottom cars of various railways. 95, i-t862. 

Illinois Central R. R., 80,000-lb., Flat-bottom, ^opperlees type. 98, 
i-t378, 384. 

Staying of sides of 60,000-lb. cars. 95, 1-*412. 
Collision of street car with carriage, Liability for. 94, 11-511. 
Combination summer and winter car, Henry's design. 95, ll-*284. 
Compartment car, Wagner Palace Car Co. 92, l-*598. 
Compressed air. (See Street railways. Compressed air.) 
Construction car combined with snow plow for electric railways, BrllL 

98, l-*55. 
Copper sheathing for cars, N. T., N. H. & H. R. R. 97, 1-384. 
Corridor cars, Great Western Ry., England. 96, i-*307, 422. 
Dead blocks on cars. 93, i-178, 229; 93, ii-313. 
Derrick car for wrecking train, B. & M. R. R. R. 94, l-*465. 
Dining cars: 

Calais, France to Brlndisi, Italy. 93, 11-383. 

English cars. 93, i-403; 93, ii-8. 

Notes on service. 96, ii-147. 
Ditching car, St Louis Southwestern Ry. Compressed air machlxiery. 

96, i-*298. 
Double-deck cars, Paris suburban lines. 93, 11-258. 

(See also below. Electric.) 
Double- truck. (See below. Electric.) 
Dump cars: 

Canadian Pacific Ry., Pneumatic cars. 95, ii-362. 

Caswell invention, Level-fioor car. 99, ii-143. 

Door fastenings for end-dump cars. By J. E. Johnson, Jr. 99, 11- 
•268. 

Coodwin car. Steel and malleable iron. 98, li-*306. 

Peteler car, Chicago drainage channel. 95, ii-*69. 

Rotating car, Bloomsburg Car Co. 90, ii-*30. 

Sectional car. Page, C, L. S. & Eastern Ry. 98, li-*389. 

Sheffield Velocipede Car Co. 95, ii-206. 

Side dump car, 80,000-lb. capacity, N. Y., L. E. & W. Ry. 90, l-t369. 

Side stationary when car is dumped. 93, 1-*116. 

Steam shovel work. By E. A. Hermann. 93, ll-*46. 

Thacher car. 95, i-416. 

World's Fair exhibit. 93, ii-207. 
Dynagraph, Recording defects in street railway track, Chicago Clt^ 

Ry. 97, ii-*247. 
Dynamometer cars: 

Chicago, Bur. & Quincy R. R. 93, 11-299. 

C, C, C. & St L. Ry. and University of Illinois. 98, il-*334. 
Early form, 1855, of street railway car. 94, il-*314. 
Electric: 

Advance in use of. 93, i-61. 

Air brakes on. Need of. 93, ii-59, 235. 

California Ry., Combination baggage and passenger car. 97, l-*84. 

Combination passenger and freight 95, li-*18; 97, l-*84; 98, i-*231. 

Construction car and snow plow combined, Brill. 98, l-*55. 

Controller handle. Fuller. 95, 1-*61. 

Double-deck cars. 91, ii-*423; 97. U-*406. 

Double-truck and single-truck. Comparative merits. By Richard 
McCuUough. 98. ii-170. 

Equipment and maintenance. By M. S. Hopkins. 98, 11-162. 

Freight service. 95, ii-*18. 

(See also Street railways. Mail, express and freight service.) 

Incline railway. Great Falls, Montana. 96, i-*194. 

"97, li— 112" rreaiia "Year, 1897, second volume, page 112." 
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Cars: 

Electric: (Continued.) 

Kentucky & Indiana Bridge Co. Ry. 96, ii-tl32. 

Maintenance of street car equipment By J. H. Van der Veer. 99, 
ii-278. 

Meat cars for distributing meat to markets and shops, Buenos 
Ayres. 98, ii-*206. 

Nantasket Beach Ry. 95, ii-*77, 177. 

Parlor cars for theater or picnic parties, Brooklyn Heights By. 
96, i-72, •76. 

Running away on grades. List of accidents. 99, i-819. 

Side-door cars, Detroit Ry. Co. 96, i-81. 

Trial of electric cars at Rochester, N. T. By Frederick Bedell. 98» 
i-297. 
Electric light car, Penn. R. R. 90, ii-tl74. 
English cars: 

Comparison with American cars. 93, 1-278; 98, 11-392. 

Dining cars. 93, 1-403; 93, ii-8. 

Notes on cars. 90, ii-181, 398. 

Pullman, Lond., Brighton & So. Coast Ry. 93, 1-867. 

Saloon, Lond. & South. Ry. 93, 1-266. 

World's Fair exhibit 93, ii-257. 
Frames, Specifications for postal cars. 92, 1-178. 
Freight: 

Air brake cylinder. Location of. 96, 1-423. 

Air brakes. (See Air brakes.) 

American type for European railways. 93, 1-160. 

Baltimore & Ohio R. R., New box cars. 96, 1-378; 96, il-tl96. 

Brake and coupler law. (See Air brakes; Car couplers.) 

Bulging of ends. 94, i-622. 

Convertible car, Campbell invention. 95, i-*271. 

Creosoting plant, Lond. & Northwestern Ry. 93, i-*423. 

Doors. (See Car doors.) 

Draft rigging. 94, ii-363; 98, ii-*149. 

80,000-lb. cars recommended by M. C. B. Association. 95, 1-402. 

Furniture cars. 93, i-tl70; 98, ii-*259. 

Hart's inside stakes. Capacity of car increased. 98, l-*84. 

Imperial Chinese Rys., Steel underframe. 99, li-*144. 

Lubrication. (See below. Lubrication.) 

Open, Tarpaulin covers. Patented support 93, i-293. 

Roofs, Early styles. 92, i-205. 

Safety chains for. 94, i-514. 

60,000-lb. gondola. Lake Shore & Mich. So. Ry., Waitt design. 96, 
i-tl89. 

Size and capacity for interchange traffic. New York Railroad Clnb. 
96, i-163, 169. 

Small capacity cars for handling local freight 99, 1-364. 

Standards proposed for a 60,000-lb. box car. 97, i-36. 

Steel. (See below, Steel.) 

Supporting bodies on side bearings as well as on center bearings. 
98, 1-336. 

Trucks. (See Car trucks.) 

Tubular frame. (See below. Steel.) 

World's Fair exhibit 93, ii-298. 

(See also Cars, Coal; Cars, Steel.) 
French, World's Fair exhibit 93, ii-258. 
Funeral, San Francisco, Cal. 93, 11-301. 
Furniture. 93. i-tl70; 98, ii-*259. 
Garbage, Tacoma, Wash., Old and new types. By A. McL. Hawks. 96, 

ii-*22. 
Gas motor cars: 

Hosklns. 96, i-*176. 

(*) denotes an illustrated article. (t^ denotes an inset sheet. 
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Oars: 

Gas motor cars: (Continued.) 

Luehrig. 94, i-359; By F. A. Kummer, 95, i-*52; 96, ii-129. 

Pole, Anacostla, D. C, Trial of. By T. C. J. Bally, Jr. 96, 11-197. 

Progress made In use of. 94, 11-318. 
German, World's Fair exhibit 93, 11-258. 
Gun transportation. 92, l-*96, '102; 93, 1-279, ♦368. 
Hand cars: 

Improvised gasoline motor car, St. Louis. 98, l-*390. 

Sails for car. 93, 11-207. 

Wheels for. 92, l-*476; 94, i-*387; 95, 1-*128; 96, l-*29. 

World's Fair exhibit. 93, 11-206. 
Heating of. (See Car heating.) 

111. Central R. R., Special, for World's Fair traffic. 92, il-*462. 
Ingot cars. Hydraulic shifting device. 94, 1-*152. 
Inspection and testing of motors and car equipment. By F. B. Perkins. 

98, 11-166. 
Intramural railway, Chicago. 93, i-*534. 

Laboratory car. Rain-making experiments, C, R. I. & P. Ry. 95, 1-*108. 
Light and heat tender, C, M. & St. P. Ry. 93, 11-299. 
Loading box cars, Praytor machine. 98, 1-*381. 
Loading logs on cars, M. C. B. standard method. 90, 11-*401. 
Loading structural material. Rules for, M. C. B. Association. 96, 11-50. 
Lubrication of cars. 92, ii-508; 93, 11-272; 94, 1-516; 95, 1-411. 

Mall cars: 

Accidents. 92, 1-157; 94, 1-346. 

Anti-telescoping, Campbell and Grieves design. 96, 1-*111. 

Brooklyn electric railway. 95, li-*19, 415. 

Frames, Specifications for. 92, 1-173. 

New York, Third Avenue electric railway. 95, 11-78, 233. 

(See also Street railways, Mail, express and freight service.) 
Mekarski. (See Street railways, Compressed air.) 
N. Y. C. & H. R. R. R., World's Fair exhibit. 93, li-t470. 
Number in use. United States, 1892. 93, 11-299. 
Painting by compressed air. 96, 11-225; 97, 1-214, 216. 
Partition. Portable, Texas railways. 91, l-*528. 
Pennock steel. Universal Construction Co., Chicago. 97, 1-*134. 
Penn. R. R., Notes. 93, ii-*5f; 94, 1-285; 98, il-*229. 
Poling car. Penn. R. R. 98, li-*229. 

Private, for President of Mexico, Pullman Palace Car Co. 97, ll-*864. 
Private, of shippers, Evils arising from the use of. 92, 1-409. 
Pullman, Wagner, Krabel, Chicago exhibit. 93, 11-298. 
Rail-sawing car, C, St P., M. & O. Ry. 99, il-*364. 

Refrigerator cars: 

Salt water drippings, Recommended devices. 98, 1-*410. 

Wickes car. 93, 11-397; 94, 1-52, ♦75. 

World's Fair exhibit 93, 11-299. 
Rowan steam motor, France. 96, 11-245. 
Russian cars, World's Fair exhibit. 93, 11-259. 
Safety devices for cars. By Horace Porter. 93, 11-17. 
Scale testing car. Standard. 90, l-*537. 

SerpoUet system of automotor cars, Wurtemberg railways. 97, 11-71. 
Six-wheel trucks. Midland Ry., England. 91, l-*438. 

Sleeping cars: 

Allen "hotel cars." 93, 1-363. 

English cars. 93, 1-266; 93, ii-257. 

First Pullman car completed in 1864. 93, ii-17. 

Gunzburg, Russian, Sleeping capacity equal to seating capacity. 

93. 11-259. 
Lockwood stateroom. 96, i-*390. 
Ownership by railway companies. Bill in Congress. 94, 11-112. 

"97, 11—112" means "Year, 1897, second volume, page 112." 
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Cars: (Continued.) 

Steam shovel cars, Unloading material. By E. A. Hermann. 98, 
U— ♦46, 69. 

Steel: 

Advantages and costs. By C. P. Schoen. 91, i— 297; 99, 1—40. 

Designs presented at Society meeting. 98, 1—412. 

Double-deck electric, Pullman vestibule, Chicago railway. 97, 
11— ♦406. 

Early use of steel cars. By Horace Porter. 93, 11 — ^17, 298. 

Economy in freight equipment 92, i— 499, 509; 94, 11—57, 300. 

Experience of Mr. G. R. Joughins of the Norfolk & Southern R. R. 
94, 1— ^87. 

Experience with, in wrecks. Bait. & Ohio R. R. 99, 1—329. 

Foreign railway practice. Letter from Mr. Jefferds. 92, 1—422. 

Harvey cars. 93, 1— ♦526, 590. 

North Belgian Ry., for heavy concentrated loads. 99, 11 — flOO. 

Pennock car. 97, 1 — ^tl34. 

Pitts., Bess. & Lake Erie R. R., Car of 100,000 lbs. capacity. 99, 
1—^34, 40. 

Reports of M. C. B. Association. 90, 1— ^568; 96, 11— 16, 8; 97, 
ii— 385. 

Review of progress made. 92, i— ^112, 499, 509. 

Stock car, Harvey Steel Car Co. 91, ii— 124. 

Underframing of steel. 97, i— 383; 99, ii— ^144. 
Stock cars. 91, 11- 124; 93, ii— 299. 
Storage battery. (See Car lighting. Electric; Electric railways, Storage 

batteries.) 
Street watering cars, Notes. 93, ii — ^185; 94, 1 — 379. 
Swinging cars, Novel idea. 91, ii — ♦31, 168. 
Tank cars. Steel frame. 93, 1—^526. 
Taxing of cars, Ohio. 94, 1-38. 
Tool cars. 94, 1—466; 94, 11-288. 
Track cars. World's Pair exhibit 93, 11-206. 
Track inspection and indicator cars, Penn. R. R. 93, 11 — 299. 
Tracklaying train, Minn., St Paul & S. Ste. Marie Ry. 95, ii— 1326. 
Track-throwing car, Penn. R. R. 99, ii— ♦404. 
Tubular frame. (See above. Steel.) 
Unloading gravel trains. 91, 1- ♦366, 400; 92, 11— ♦316. 
Van Zlle's traction device. 92, 11—^218, 228, 254. 
Weighing cars: 

On a gravity track. Chic, Lake Shore & Eastern Ry. 99, 11— ^186. 

Wanamaker scale. 91, 1 — 39, 135. 

World's Fair exhibit 93, 11-257, 297, 298. 

World's Fair traffic. Notes on. 93, i— ♦526. 

Cast iron. (See Iron.) 

Casting and conveying apparatus for handling pig iron at blast furnaces, 

Uehling's. 97, i— 265, ^269; By B. A. Uehling, 98, 1—164. 
Casting machine. New, for blast furnaces. By R. H. Wainford. 99, 11—810. 

Castings: 

ijontraction and deformation in cooling from the fluid to the solid 

state. By Francis Schumann. 96, 11 — 438. 
Cores for. Steel. By G. L. Roby. 97, 1—342. 
First, made in America 1642, Saugus Iron Works, Lynn, Mass. 92, 

11— ^509. 

Large castings: 

American Hoist & Derrick Co. 99, 11 — ^76. 
General Electric CJo. 99, 1— ^288. 
Variety Iron Works Co. 98, 1—^254. 

Low-pressure cylinder for "Texas." 90, 11— ♦485. 

Machinery, Importance of fillets and round corners. 99, 1 — 389. 

(*) denoCes an illustrated article. (t) denotes an ineet sheet. 
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Castings: (Continued.) 
Malleable castings: 

Advantages for car construction and repairs. By Eugene Chamber- 
lain. 97, ii— 253. 

Specifications, Suggestions by C. L. Sullivan. 97, i — ^247. 

Tensile tests of, C, B. & Q. R. R., Aurora, 111. 91, i— 563. 
Special castings: 

Cutting'in special for water and gas mains. 93, i — *823. 

Designs, Uniformity in, Boston water works. By Dexter Brackett 
93, i— 1679. 

Globe for reservoir pipes, Builders' Iron Foundry. 91, i — •106. 

Split sleeve for making connections with water mains in place. 
96, ii— ♦142. 
Specifications: 

Foundry castings, J. I. Case Threshing Machine Co. 98, ii — ^220. 

Malleable iron castings. Suggestions by C. E. Sullivan. 97, i — ^247. 
Steel: 

Cruiser, stem frame. 92, i — ^451. 

Discussion of. By H. L. Gantt. 91, i — 596. 

Progress in manufacture. 94, i — 35. 

Steam pipes and pipe fittings. 96, i — 12. 

Tests of elastic limit. 96, i — 42, 338, 369. 
Catalogues: 

A. L. A. Library. 94, i— 261. 
Business cards, Standard sizes. 99, i — 57. 
Manufacturers', Printing of prices. 99, ii — ^138. 
Penn. R. R. Co., World's Col. Expos. 94, ii— 512. 
Standard sizes. 93, i— 612; 94, i— 70, 121, 495; 95, i— 120, 174. 
World's Columbian Exposition, Incorrectness of official catalogue. 93, 
ii— 154. 
Catch basins: 

Combined with manholes, Waukegan, 111. 94, ii — ^47. 

Hershberger. 96, ii— ♦87. 

Providence, R. I. By Allen Aldrich. 99, i— tl94. 

South Bend cast iron basins. 97, i— ^263. 

Storm water: 

German design. 95, i— ^230. 

Peoria, 111. By W. C. Parmley. 95, ii— ^432. 

Trapped inlet. 94, ii— ♦302. 
Wilmington, Del., Tripod for handling catch basin. By T. C. Hatton. 
99, i— ^194. 
Cattle guards: 

Botsford surface. 91, i — ^624. 
Bush steel surface. 91, i — ^187. 
Kalamazoo. 92, i— ^464. 
Merrill. 90, i— ^364. 

Sewer pipe, Kellogg, Baker & Steams. 91, i — ^307, 376. 
Tests at Indianapolis, Ind. 91, ii— 389, 468, 493, ♦532, 569; 92, i--482. 
Vitrified clay, Climax Stock Guard Co. 99, i— 39. 
Walton and Hutchinson automatic. 92, ii — ^411. 
Wolhaupter. 92, i— ♦Sg, 359; 92, ii— ^476. 
World's Fair exhibit. 93, ii— 78, 188. 
Cedar blocks. Sapless, Manufacture and cost, for paving. 93, i — 116. 
Cellulose. Tests of. Use in warships. 94, ii— 427; S5, 11— ^311; 98, 11—226. 
Cement: 

Adulteration of Portland cement 99, ii— 25, 57. 

American and foreign cements compared. 94, ii — 344; 96, 1^806, 838. 

Anti-Adulteration Association, England. 94, ii— 459. 

"Bacillus" cement. Experiments by Dr. Michaelis. 92, ii— 350. 

Brick-dust cement. Notes on. 91, 1 — 56. 

Carbonated cement, Livingston patent. 99, ii — 402. 

••97, II— 112*' means ••Year, 1807, aecond rolume, page 112." 
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Cement: (Continued.) 

Comparative economy of eight different brands. 96, 1 — 821, 363, 404. 
Discovery of American hydraulic cement In 1818 by Canvass White. 98, 

1—258. 
Discovery of natural cement in Tasmania. 93, 1 — 869. 
Discovery of Portland cement By Prof. Engler. 91, 1 — 126. 
Expa'nsion of cement 94, 11 — 255. 
Fineness, Value of extreme fineness. 98, 11 — 67, 61, 106. 
Freezing of cement By F. Haas and J. A. McQraw. 96, 1 — ^292, 298. 

(See also. Mortar, Frost-proof.) 
Grinding cements, Various systems of. 93, 1^87. 
Hydraulic limes and Roman cement. Exhaustive treatise by Prof. 

Engler. 91, 1—126, 149. 
Lime in Portland cement 98, 1 — 307. 

Magnesia in Portland cement By S. B. Newberry. 97, 1 — ^117, 158. 
Manufacture: 

Berthelet separator and the Campbell kiln, Milwaukee Cement Ca 
97, 11— ♦413. 

Burning of cement By Prof. Engler. 91. 1-149; 93, 1-372, 448, 487, 

Discussion by Edwin Thacher. 99, 11—182. 

Dry process, Canadian Pacific Ry. 93, 11 — 1277. 

Drying cement. Direct-heat tunnel system. 96, 1 — 376. 

Europe, Manufacture in. 93, 11 — 327. 

History of manufacture. 92, 1—482; 95, 11 — 61. 

Hoffman natural cement 93, 1 — *429. 

Michigan, Manufacture from marl. 99, 11 — 161. 

Rochester, England, Plant described. 91, 1 — •280. 

Standard Silica Cement Co., Long Island City, N. T. 96, i— *262. 

Various methods of manufacture. 92, 1—482. 

Whltaker Cement Co. 95, 1- ♦18. 
Material for concrete. 94, 11—449; 95, 1-10, 26, 42; By Edwin Thacher, 

99, 11-182. 
New York State works, Albany Department 91, 11 — 617. 
Newark cement. Tensile and bending strength. By E. J. Morrison. 

Production in United States. 97, 11—224; 99, 1—136. 

Reports of German cement manufacturers. 97, 1 — 116, 163; 97, 11 — 67; 

Sand for cement 93, 11—455, 496; 96, 1—254; 97, 1-115; 97, 11—68. 

Sea water. Action of, Report of (German manufacturers. 97, 1 — 117; 97, 

11—67, 72; 98, li— 13. 
Setting, Rate of, Slate and cord method of testing. 97, 1 — 8, *9. 
Slag cement 90, 1—211; 90, 11—53; 96, 1—237; 97, 1—2; 99, 11-^25, 67. 
Specifications: 

Brick sewers, Peoria, 111. By A. D. Thompson. 97, 1 — 61. 
Fineness and tensile strength. Comparison of specifications for 

various classes in United States. 98, 11 — 57, 61, 105. 
Melan arch bridge, Topeka, Kan. 96, 1—221. 
New York State works, Albany Department. 91, 11 — 517. 
Philadelphia works. American and foreign cements compared. 

96, 1—306, 338. 
South Australian government. 96, 11^04. 

Standard, Proposed by Mr. Donaldson. 96, 11—35, 68, 169, 203. 386. 
Standard, U. S. (Government, Engineer corps of 1896-1897. 98. 

1-230, 231, 274. 
Value of specifications. Tests by different persons of same sample 
gave varying results. By J. M. Porter. 96, i— 160, 229. 
Sulphides in cement. Tests. 98, 11 — 418; 99, 1—27. 
Swelling of cement. 90, 11 — 15. 

Temperature needed for calcination. Investigations by R. Feret 99, 
11—247. 

(*) denotes an Illustrated article. (t) denotes an inset sheet. 
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Cement: (Continued.) 

Trass mixed with hydraulic cement in Germany. 99, ii — 62. 
White limestone in northern Florida. 94, ii — 403. 
World's Fair exhibit of Alsen's Portland cement 93, il — ♦BOS. 
(See also Concrete; Mortar.) 

Cement barrels. Cubic capacity. 90, i— 135, 159, 185, 306. 

Cement coating, Waterproof, for masonry, Johnson invention. 99, 11 — 361. 

Cement grips: 

Effect of cushioning. Tests in France., 92, ii — ♦583. 

Grips in French test. 92, ii— ^583. 

Improved form. 90. ii— ^259, 302, ♦544. 

St Louis water-works extension laboratory. By S. B. RusselL 91, 

i— ^2, 63. 
W. R. C. Use of. 92, i— 108, ^250. 

Cement kilns. (See Kilns.) 
Cement mixing machines: 

Riehle. 94, i— ^183. 

St. Louis water-works extension laboratory. By S. B. Russell. 91» 
i— ^2. 

Steinbruck. 98, ii— 14. 

Cement testing machines: 

Briquette-making machines. 91, i— ♦2, ^138; 95, ii — ^9. 

Coosa River, Alabama lock. 95, ii— ♦299. 

English machines. 91, ii — ^30. 

Riehle power-driven. 94, ii— ^228. 

Sieves, Variations in. By L. C. Sabin. 92, i— 651. 

Transverse testing. By H. E. Abbott and E. J. Morrison. 93, ii — ♦466. 

Cement tests: 

Apparatus, Uniform, Report by German manufacturers. By S. B. New- 
berry. 97, i— 116; 97, ii— 69. 

Cairo, 111., bridge. Results of tests. 91, i— 99. 

Comparative adhesive and cohesive strength. 95, i — ^♦333, 336, 351. 

Europe, Tests of Portland cement 93, ii— 327. 

Fineness of cement By L. C. Sabin. 92, i — 651. 

France. Grips for tests. 92, ii— ♦SSS. 

Free testing for municipalities at the N. Y. State cement testing labora- 
tory. 99, 11-^387. 

Holyoke dam, Mass., Special tests and their results. By S. E. Thomp- 
son. 97, i— 294. 

Hot water, Action on Portland cement, Paris Public Works Department 
91. 1-232. 

Hydrochloric acid. Treatment of cements with, Table of results. 98, 
11-26. 

Louisville cement. Details in process of testing affect results. 96, 11 — ^26. 

Magnesia, Effect of, on strength of cement when subjected to freezing. 
By F. Haas and J. A. McGraw. 96. i— 289, 292. 

Methods of making tests, American Society Civil Engineers. 96, 1 — ^150, 
229; 97, 1—47; 98. 1—86. 

Microscopic tests. By A. H. Brown. 91, 11 — 1481. 

Natural vs. Portland cement. 91, 1 — 427, 452; By E. J. Morrison, 94, 
1—381. 

New York Dock Department, Specifications. 91, 11 — 545. 

Philadelphia tests. American and foreign cements. 96, 1 — ^252, 306, 338. 

Rate of increase of load. 93, 11—336, 377, 454, 455. 

St Louis water-works extension, Methods. By S. B. Russell. 91, 
1- ♦2. 63. 

Stettin-Gristower, Portland. 90, 1 — 318. 

Sulphides, Percentage of. 98, ii — 418; 99, i— 27. 

Table showing results of comparative tensile and bending tests. By 
H. E. Abbott and E. J. Morrison. 93, 11— ♦466, 475. 
"07. 11— 112" means "Year, 1S97. second volume, page 112." 
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Cement tests: (Continued.) 

Tensile tests of same sample, by different persons according to method 
of Am. Soc. C. E. By J. M. Porter. 96, i— 150, 229. 

Transverse strength compared with strength in direct stress. By B. F. 
La Rue. 94, i — 476. 

Value of high short-time tensile strength tests for hydraulic cements. 
98, ii— 67. 

Zurtch, Switzerland. 94, 1—253; 94, ii— 384. 
Cement works: 

Canadian Pacific Ry., Vancouver, B. C. 93, ii— 1277. 

Whitaker Cement Co. 95, i— ♦18. 
Census, Municipal statistics in the census of 1900. 99, ii — 56. 
Center of gravity. Quadrilaterals. 94, i— 'S?©. 
Centerboard, Value and proper use. 95, ii — 336. 
Centering, Arch. (See Arches.) 

Centering tool for lathe work, Lockwood device. 99, i — ^•95. 
Central Park, New York, Race track. 96, i— 300. 
Central States Water Works Association, Conventions. 98, ii— 221; 99, 

ii— 178. 
Centrifugal cycle railway for pleasure resorts. 99, ii — *308, 386. 
Chaining slopes. New method. 96, 1 — *58. 
Chains: 

Experience with crane chains. By C. S. Button. 90, i — •464. 

Weldless, New invention. 93, i— 179. 
Chamber-mine firing, Danube River. 94, ii — 249. 

Channelers on Chicago drainage canal work. 94, i— 37; 95, ii— ♦86, •138, 182. 
Chanute, Octave, Biographical sketch. 91, i — 1504. 
Charter. (See Municipal government.) 
Chemical analysis, Actual accuracy of. 96, ii — 277. 

Chert, Paving material, Birmingham, Ala. By Julian Kendrick. 93, ii — 870. 
Chicago lake front. Improvement plans. 95, i — 62; 95, 11^173, 321. 
Chicago to New Orleans via St Louis. 95, ii— 331, ♦348. 
Chimneys: 

Barrus draft gage. 90, i— ^487. 

Blast furnace stack. Construction of. 94, 1 — 541. 

Brick, Metropolitan Traction Co., New York. 99, i— tl40. 
- Concrete, Constable Hook, N. J. 99, i— 187, 302. 

Denver, Colo., Omaha and Grant Smelter, Highest in America. By W. 
P. Hardesty. 98, ii— ^140. 

Draft, Observed draft of various chimneys. By W. E. Crane. 91, 
ii— 531. 

Foundation for, Notes on. 93, 1 — 142. 

Halabrucke, Saxony, 453 feet high. 90, i — 250. 

Iron and steel plate. Compared with brick stack. By F. W. Ctordon. 
93, ii— 15. 

Knoxville, Tenn., Repair shops of East Tenn., Va. & Ga. Ry. 93, 
ii— ^350. 

Moving brick chimney, Bridgehampton, L. I. 96, ii — 273. 

Pulling down chimneys. 93, i— 237; By R. A. Cummings, 94, i— ^408; 
96, i— ♦250. 

St. RoUox, Glasgow,, Dimensions and stability. By F. W. Gordon. 98, 
ii— 15. 

Steel, Ridgewood pumping station, Brooklyn, N. Y. 97, i — •54. 

Straightening of leaning.By J. C. Piatt, 94, ii— ^486; 96, ii— 160. 

Water works, St. Louis, Mo. 94, ii — ♦68. 

Wrought iron, Creusot 90, i — 442. 

(See also Locomotives, Smokestacks.) 

China: 

Chinese currency system. 94, ii — 496. 

Prospects of American trade. 99, i — 380. 
Chock for stopping cars, German device. 90, ii — ^122. 

(^) denoCea an Illustrated article. (t) denotee an inset sheet 
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Cholera: 

Cholera as a sanitary agent 92, 11 — 300. 

Hamburg. Cause of cholera. Experiments in destroying mlcrobeB. 
93, i— 282; 94, 1—81. 

Chords. (See Trusses.) 

Cinder concrete, Action upon steel. 97, 1 — 68, 186. 

Cinder loading plant, C; W. & Bait Ry. 90, 11— *195. 

Circle: 

Finding the circumference, Universal circular scale. 98, 11 — *859. 
Squaring the circle and rectifying its circumference. Application of 
the "Circle Rectograph." 96, ii— •108. 

ClUes: 

Diagonal avenues in cities. 91, ii — 834. 

Growth of cities and modem transportation facilities. 95, 11 — 810, 818. 

Laying out cities, and additions thereto. 91, 11 — 605. 

Social statistics of American cities. 91, 11 — ^248. 

Tendency of population into cities. 93, i — 230. 

Civil engineering: 

Advancement of the profession. By Clemens Herschel. 91, 1 — ^355, 869, 

415, 475. 
Cheap engineers. 96, i— 321, 353; 96, ii— 8, 25, 43, 73,. 250. 
Close profession. 96, i— 224, 226, 274; 96, ii— 120, 123. 

(See also Canadian Society of Civil Engineers.) 
Professional status of engineers. 93, i — 515, 541, 588; 94, 1—48. 
Professorships, Differentiation in. 98, ii — 202. 
Relation to progress. By B. M. Harrod. 97, Ii — ^11. 
TiUe "C. E." 94, ii— 410. 

Civil Service examinations: 

Chief of Philadelphia Water Bureau, Questions. 95, 1—305, 817. 

Engineers: 

Brooklyn, N. Y., Questions. 95, i— 26, 124, 531; 97, 1—287. 

New York State, Questions. 94, ii— 531; 95, ii— 418; 96, 1—25, 100, 
161. 170. 

U. S. Navy civil engineer corps, Questions. 99, i — 33, 34. 
Inspector of boilers, New York, Questions. 99, i — ^281. 
Ship draftsmen. 99, i — 49. 

Civil Service methods in selecting American consuls. 95, 11 — ^240. 
Clamp connection for staging construction, German Invention. 98, 11 — •lOS. 
Clarke, Thomas Curtis, Biographical sketch. 96, i — ^t34. 
Classification of engineering literature. 93, 11 — 130; By F. R. Hutton, 96, 
i— 348. 

Claw-bar, Davies. 90, i — ♦379. 

Claw-bar and bolt-extractor, Welsh Mfg. Co. 98, i— ♦86. 

Clay: 

Clay as a binder in stone road construction. 98, 1 — 39. 

Ultimate and rational analysis of clays and their relative advantages. 

By Heinrich Ries. 98, i— 325. 
Vitrified, Tests of strength, Waltham, Mass. 96, i— 178. 
(See also Sewer pipe. Vitrified; Water pipe. Vitrified.) 

Clearance post, German. 90, i — ♦SO. 

Cloth, Bullet-proof. 94, i— 441, 545; 94, 11—57. 

Clutches: 

Magnetic, Arnold system of connecting engines and generators In 
central station, St. Louis. By G. A. Damon. 98, ii— ♦28. 

Safety: 

Elevator cars. Central London Ry. 98, ii — ^277. 
Otis elevating railway, Catskill mountains. 92, ii— t220. 
"07. il— 112" means "Year. 1897, second volume, page 112." 
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Coal: 

Anthracite: 

Small sizes of, Cost cjmpared with that of oil and bituminous coaL 

92, i— 349. 
Steam making with anthracite coal. Report Anthracite Coal Oper- 
ators' Association. Compulsory in eastern cities. 98, i — ^167; 
99. i— 382. 
Tests to determine rates of combustion corresponding to yarious 

drafts in anthracite chestnut coal. 99, i — ^138. 
Use of small sizes. 93, ii— 453. 
Anthracite culm: 

Compared with other fuels. 90, ii — 514. 

Flushing, into anthracite coal mines. Wilkesbarre, Pa. System of 

operation. 98, i — 132. 
Utilization of, at Scranton, Pa. 95, ii— •426; 96, i— 59. 
Utilization of, by^ gasification in producers. By W. H. Blanvelt 
91, ii— 329. 
Bituminous: 

Cost compared with that of oil and anthracite screenings. 92, 

i— 349. 
Use of, in Greater New York. 99, i— 332. 
Commercial value, Tests of. By C. A. Hague. 94, i— 454. 
Eggette, Manufacture of. 93, ii— 200; 99, ii— 81. 
Heat value: 

Berthier method of coal calorimetry. 99, ii — 391. 

Boiler testing with various fuels. By D. P. Jones. 98, i — ^78, 97. 

Experiments at the Ohio State University. Mahler calorimeter. 

By N. W. Lord and F. Haas. 97, i— 184. 188. 
Methods of obtaining heat value. Standard code of reporting tests. 

95, ii— 15. 

Semi-bituminous coals, Tests of American Stoker Co., Mahler, Lord 

and Haas. 98, i— 193. 
Test of Pawtucket pumping engine. 1889. By J. E. Denton. 90, 

i— 123. 
Tests and analytical results collected from various sources. By N. 

W. Lord. 99. 1—98. 
Weathered coals, Mr. Kent's discussion. 98, ii— 368, 382. 
Western coals. Methods. Tests. Efficiency. 95, i — 45, 264. 
Hygrometric properties. By R. C. Carpenter. 97. i — 334. 
Indiana block. Test. Chicago West Side pumping station. 91, ii — 523. 
Moisture in coal. Determining. By R. S. Hale. 96, i— 360. 
Powdered coal. Burning under steam boilers. Wegener system. Tests 

in N. Y. City. 97, ii— '189. 
Production of coal. 93. i— 124, 145; 93, ii— 401; 95. i— 65; 95, U— 55, 285; 

96, i— 112; 98, ii— 244. 

Pumping coal to market. Pennsylvania. 94, i — 159; 95, i — 297. 
Washing bituminous: 

Effect of sizing on the removal of sulphur. By C. C. Upham. 99, 

i— 70. 
Luhrig process. Advantages of cleaned coal. Plants in Illinois, 
Montana. Vancouver Island and Greensburg. Pa. By J. V. 
Schaefer. 96, ii— 395. 
Waste of coal in mining. By S. M. Taylor. 94. ii — 402. 
Weight per cubic foot, of various coals. 97, ii — 391. 
World's coal trade. 1883-1896. 98. U— 244. 
(See also Locomotives, Fuel.) 
Coal bins. (See Bins.) 
Coal breakers: 

Cranberry Colliery. Hazleton. Pa. By W. S. Ayres. 98, ii— t392, 896. 
Hunt, for breaking bituminous coal. 98. i — *143. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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CkMil buckets: 

Isaacs' automatic, South. Pacific Ry. docks, Oakland, Cal. 96, ii— ^406. 

Ludlow, Conical bottouL 91, i— ♦601. 
Coal consumption. (See Fuel economy.) 
Coal cutting machines: 

Coal cutting by electricity. By J. T. Burchell. 98, i— 334. 

Description of electric machines. By £. A. Sperry. 92, ii — *50. 

"Independent Chain Breast Machine" of Link Belt Co., Electric. Tests, 
Maybeury, West Va. 98, i— 123. 

Jeffrey electric cutters, Scott Haven, Pa., Various operating data. By 
W. S. Gresley. 98, ii— 110. 

World's Fair exhibit 93, U— 489. 
Coal handling plants: 

Ashtabula, Ohio, Transferring bulk freights from cars to steamerft 
94, ii— ^216. 

Bremen, uermany, Steamer coaling. 96, i — *286. 

Chicago, Coxe Bros. & Co., four Brown conveyors. 97, i — •82. 

Chutes for loading, from trestle into vessel. 95, ii — 90, 138. 

Cranberry Colliery, Hazleton, Pa. By W. S. Ayres. 98, ii— 1392, 896. 

Dollar Bay, Mich., Tamarack Mining Co.'s coal storage plant 97^ 
ii— '422. 

Duluth, Minn. 94, i— 218. 

Gladstone, Mich., Minn., St. Paul & Sault Ste. Marie Ry. docks. Hunt 
machines. By K. J. C. Zinck. 97, i— ^69. 

Gravity system. By Tyler Calhoun. 94, 1 — ^163. 

Lake Erie ports of Toledo, Ashtabula, Huron and Cleveland. 97, 
ii— ♦237. 

Lehigh Valley Coal Co., West Superior, Wis. By W. R. Davis. 98; 
ii— 199. 

Mobile, Ala., Steamship loading. 96, i — ^54. 

New Buffalo, Mich., Chicago & West Mich. Ry. 92, ii— ^484. 

Pikeville, Tenn. 94, i— 239. 

Ramsay distributor. Loading box cars. 92, i — *44. 

South Lawrence, Mass., Boston & Maine R. R. 98, ii — *828. 

Southern Pacific Ry. Co., Oakland, Cal. 96, ii— •405. 

Vessels at sea. Miller cableway system. 99, 11 — 341. 

Vibratory conveyor and screen. Western Machinery ft Supply Oa 
99, ii— ♦260. 

(See also Hoisting machinery.) 
Coal mining. (See Mines; Mining.) 
Coal storage plants: 

Burlington, Vt, Roof design. 91, i— •259. 

Dollar Bay, Mich., Tamarack Mining Co. 97, 11—^422. 

Lehigh Valley Coal Co., West Superior, Wis. By W. R. Davis. 98» 
ii— 199. 
Coal tipples: 

Dunlow, West Va., Norfolk & Western Ry. By Bmile Low; 92, 
ii— ^414. 

Pikeville, Tenn. 94, i— 239. 
Coast and Geodetic Survey. (See Surveys.) 

Coast defenses of United States. 94, 1—540; 96, 1—141, 812; 99, 1— m4. 
Coast signal service during the war. 98, 11-255. 
Cofferdams: 

Androscoggin River bridge. 97, i— ^827. 

Bangor, Me., Closing timber and stone dam. By G. W. Pearsons. 
94, ii— ^64. 

Chicago Ship Building Co., Dry dock. 95, 11— •SO. 

Cumberland, Md., bridge. 92, ii— ^68. 

Bast River bridge piers. 97, i— 1832. 

Floating, P. & R. Ry. bridge, Philadelphia. 94, 1—428. 

"97, li— 112" meanB "Year. 1897, second volume, page 112." 
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Cofferdams: (Continued.) 

Great Kanawha River, West Va.» Lock and dam construction. 9^ 

li— •as. 

. Intake tunnel, St. Louis, Mo., water-works. 91, ii — ^4. 
Leaks, Stopping of, Sault Ste. Marie canal. 91, i— 462; 95, 11— •194, 
Mare Island, Cal., Dry dock construction. 91, 1 — 116. 
Novel construction, Arthur Kill bridge, Staten Island. By A. P. Boiler. 

92, li--77. 
Proposed cofferdams, for raising battleship "Maine." 98, 1 — *168« 
Queen's bridge, Melbourne, Australia. By W. R. Rennlck. 96» 1—880. 
Robinson, Failure. By G. S. Webster. 94, i— ♦223. 
Cohen, Mendes, Biographical sketch. 92, i — 1577. 
Coke: 

Locomotive fuel, Boston & Maine R. R., Smoke prevention. 99, 11—81, 

159. 
Manufacture: 

Illinois coal. 99, ii— 294, 297. 
Semet-Solvay process. By W. L. Dudley. 98, 1-56. 
Coke ovens: 

Construction, Influence of, on the quality of coke. Action of retort and 

beehive ovens compared. 96, i — ^389. 
Semet-Solvay by-product oven, Ensley, Alabama. By W. H. Blauvelt 
99, i— ♦173. 
College degrees. Sale of, Chicago. 94, i — ^52. 
Colleges. (See Engineering schools.) 

Colonial possessions, Treatment of, by England and France. 99, 1— 4L 
Colorado, Notes of an engineer. 90, ii— 90, 137, 330; 98, 11—187. 
Columbus statue in Alsen's Portland cement. World's Fair, 98, 11—^508. 
Columns: 

American Tract Society building. New York. 94, 11 — ^526. 
Cast iron: 

Appraisers' warehouse. New York. By Gunwald Aus. 98, 11 — *278» 

Brown Soap Factory failure, New York. 97, 1 — ♦373. 

Defective, St Louis City Hall. 95, 11— ♦363. 

Details for columns. 94, i — 430, ♦432, ♦434. 

Eccentric loading. (See below, EiCcentrlc loading.) 

Fire, Effect of, Experiments in Germany. 90, 1 — 82. 

Ireland building, New York, Failure. 96, 11—104, ♦111, •127, 140, 

♦142, 145, 209. 
Safe loads. (See below. Formulas; Safe loads.) 
Square columns, Danger of. 96, i — ^259. 
Tests. (See below. Tests.) 
Cox mechanical computer. 94, il — ♦273. 
Designing of columns for freight and passenger sheds exposed to wind. 

By J. J. Pemoff. 99, ii— ♦228. 
Diagram for proportioning columns. 94, 11 — 1244, ^273. 
Diagram of Johnson's straight line formula for determining strength 

of columns. By J. S. Fielding. 98, 11- tl78. 
Diagrams showing ultimate and safe loads according to different for- 
mulas. New York, Chicago and Boston. By J. B. Nan. 99, 
ii— 134. 
Distortion of steel column in flre of Chautauqua Lake Ice Co., Pittsburg. 

98, i— ♦246. 
Eccentric loading of columns. By F. Von Emperger, 93, 11 — ^377, •415; 
94, 1— ^32, 73; By J. B. Johnson, 95, 11- ^67, 140, 202, 299; 97, 1— 
120, ♦154, ^219, 249. 
Flreprooflng of columns. By C. T. Purdy, 92, 1— ^4; 94, 11—184, 212, 
Formulas: 

Gordon, Analytical discussion. By W. W. Crehore. 92, 11— •484. 
Long columns. By Du Bois, Johnson, Merrlman, Pearl, and Prlch- 
ard. 95, ii— 115, 222; 96, 1—294; 97, i— •277, 280, 808, 829. 
(*) denotes an illustrated article, (t) denotes an inset sheet. 
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Columns: 

Formulas : ( Continued. ) 

Rational formula, Demonstration and discussion of. By Mansfield 
Merriman. 94. il— 146. 136; 94, 11—96; By A. M. D'Armlt, 94. 
11—388, 637; 98, ii— 199. 
Short columns with eccentric loads. By J. B. Johnson. 95, ii — *67, 

140, 202, 299. 
Timber column formulas, Johnson. 96, ii — 83. 
Various formulas for safe loads. New York, Chicago and Boston. 
By J. B. Nau. 99, 11-184. 
Foundations for. Power-house, Broadway cable railway. 98, ii — *269. 
Gray columns. 97, 1—120, n54, 249. 
Gyration, Radius of. Hollow, round and square columns. By B. F. La 

Rue. 93, i— 114, 182. 
Larimer columns. 92, ii— •89; 94, ii— ♦146. 
Old Colony building, Chicago. By C. T. Purdy. 93, ii— t486. 
Phoenix, Edison Co.'s central station, New York. 91, i — ♦514. 
Phoenix and Z-bar columns. By Deforth, Milliken and Purdy. 92, 

i— 41, ^97, 253, 459. 
Safe loads on cast-iron columns. 96, 1 — ^224, 227. 

(See also above. Formulas.) 
Sections, New. 92, 1-^42. 

Split-tube and concrete construction. Pease patent, England. 95, i — 238. 
Steel* 

Eccentric loads. 97, i— 120, ^154, ^219, 249. 

Rolled in one piece, American Structural Steel Co., Buffalo. 94, 
ii— 405. 
Tests of loaded columns exposed to heat. Preliminary report of Amer- 
ican Society Mechanical Engineers. 96, ii— ^92, 104, 122. 
Tests: 

Tests of brackets on cast iron columns. New York Department of 

Buildings at Phoenlxville. 98, 1- ♦36. 
Tests of cast iron and steel columns by American Society Mechan- 
ical Engineers, Preliminary report. 96, ii— ^92, 104, 122. 
Tests of cast iron columns by New York Department of Buildings 
at Phoenlxville. 98, i— ^27, ♦36, 41, 42, 62, 81, 98, 420, 422, 424. 
Timber columns. 94, ii — 488; 96, 11—83. 
Wrought iron, Goddard & Cox. 97, i— ^107, 170. 
Wyandotte building, Columbus, Ohio. 94, 1—^475. 
Combination lock without a dial, Keyless Lock Co., Chicago. 96, 1 — ^269. 
Combustion: 

Rate of, Effect upon efficiency of locomotive boilers. Tests with the 

"Schenectady." By W. F. M. Goss. 96, 11-200, ^206. 
Schlicht process of. 99, i— ♦llO, 154. 
Commerce: 

English views of American commerce. 93, i — 108. 

Exploiiting in American goods in South and Central America. Sample 

warehouse at Caracas, Venezuela. 97, ii — 88. 
Exporting American manufactures. 96, ii— 105, 107, 232. 
Exports of breadstufts, cotton, provisions and mineral oils for 1897 

from Atlantic ports. 98, 1 — 40. 
Foreign commerce of United States. 93, 1—81; 96, ii— 260; 97, ii — 88; 

98, 1—40, 127, 258; 99, 1-33, 198; 99, 11-177. 
German export methods. 96, ii — 153. 
Great Lakes, Statistics. 1887-1896. 90, ii— 526; 98, 11-93. 
Iron and steel exports, 1880-1899. 99, 11—177. 
Maritime commerce, Past, present and future. 98, 11^12. 
New York port, 1896, Chamber of Commerce reports declining trade. 

97, ii— 56. 
Trading world in 1860 and 1896, Relative size of. 96, 11-184. 
Commercial education. (See Education.) 
Ck>mparometer, StupakofE. 99, 1—^230. 

"97, ii— 112" means "Tear. 1897, second Tolume, page 112." 
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Compasses: 

Discovery of magnetic needle by Chinese. 91, il — ^294. 
Effect of lightning stroke, Steamer "El Sol." 94, U— 519. 
Ellipse: 

Gugolz and Hofmann. 91, ii— *622. 
Wiley. 92, i— ♦473. 
Folding beam. 95, i— *231. 

Improved hanging. Mine work. By G. R. Johnson. 98, Ur-^818. 
New style, Stanley. 91, i— ♦440. 

Pilgrim Hall, Plymouth, Ancient By C. W. Sherman. 94, 1— Itt. 
Variations of needles. 94, i — 544. 
Watches as compasses. 90, ii — 376, 488. 
Compressed air: 

Crossing gates, World's Fair exhibit 93, ii— 205. 

Diseases treated by. 94, i — 357. 

Dredging with. Apparatus described. 95, i — ♦39. 

Graphic diagram of air compression. 90, ii — 357, 880. 

Human endurance of high pressures. 95, ii — 67, 72; 99, 11 — ^188. 

Machinery in car shops and yards. 94, ii — ^8. 

Painting by. (See Painting.) 

Power plants: 

Jerome Park reservoir. New York. 96, ii — ^200, ♦205. 
North Star Mining Co., Cal. 95, ii— 1405; 96, i— 274. 
Pumping by. (See Pumps, Compressed Air.) 

Snow plow for locomotives. Grand Rapids & Indiana Ry. 95, 1 — *61« 
Stopping leaks in lock foundation. 94, i — 395. 
Use of compressed air. By W. L. Saunders. 92, 11 — ♦ns. 
Warship "Terror" operated by compressed air. 96, 11—257, 264. 
(See also Air compressors.) 
Compressed air hospital for Hudson River tunnel. Devised by 0. E. Moir. 

90, i— ^557. 
Compressed air mains for railway block signals and interlocking plants, 

Penn. R. R. 99, i— 269. 
Compressed air motors: 

Portable, Stow Flexible Shaft Co. 99, i— ♦68. 
(See also Locomotives; Street railways.) 
Compressed air reservoir. Hydraulic test of. 97, 1 — ^296, 328. 
Comptometer, Felt and Tarrant calculating machine. 92, 11 — ♦573. 
Computers: 

Colby sewer computer. 97, i — ^5. 

Cox computers. By William Cox. 92, ii— ^582; 94. 11—^273; 95, 11— •44, 
Schuerman, Arithmetical and trigonometrical calculations. 95, 11 — ^81^ 
Concentration of iron ore. (See Iron, Magnetic concentration.) 
Concrete: 

Architectural decorations, Bridge at Antwerp Exposition. 95, 11 — ♦82. 
Beton, Tensile strength, Tests made at Ymuiden, 1888-1889. 90, 1—460. 
Breaking up pavement. Machine used in Los Angeles. 99, 1 — ♦183. 
Cement as material for concrete. 94, ii — 449; 95, 1—10, 26, 42. By Ed« 

win Thacher. 99, ii— 182. 
Coke, Strength of compared with that of broken stone concrete. 99» 

ii— 29. 
Conduit in sand, Los Angeles Co., Cal. 93, 11-189. 
Consistency, Proper, after mixing. By Randolph and Johnston. 95» 
11-347, 395. By Blair, Booth, Brown, Cooper, Garrett, Mohler 
and Van Arsdale. 96, 1-27, 93, 105, 121, 171. 
Cost of concrete: 

Reducing, by embedding large rubble stones in mass. 95, 11 — ^256. 
United States, Table compiled by T. J. Hains for Nicaragua Canal 
Commission. 98. i— 109, 146, 178. 
Expansion of. (See Masonry.) 

(*) denotes an llluatrated article, (t) denotes an inset sheet 



66 CONCRBTE. 

Concrete: (Continued.) 

Freezing of. (See Cement, Freezing of; Mortar, Frost-proof.) 
Gravel vs. broken stone. By I. O. Baker. 99, 11—202, 306, 886. 
Harbor works. Use of in. 92, 1 — ♦SSI. 
Hydraulic concrete. Materials for, and best methods of mixing. By OL 

H. Piatt 95, 1—115, 121. 
Locks of Illinois and Mississippi canal. 95, 1 — 198. 
Materials for, and the manufacture of concrete. 95, 1 — ^24. By I. O. 
Baker. 99, ii— 202, 306, 386. By Edwin Thacher. 99, U— 182. 
Mixing by hand and machine. Comparative cost 99, 11-^70. 
Mixing in cold weather. 94, 1—181. 
Pavement foundation. Concrete for. 94, i— 41L 
Placing under water: 

Api^aratus for. 94, 1- ♦181, 349. 

Bag devised by William Shield. 92, ii— ^879. 

Bucket, Automatic, O'Rourke design. 99, 11 — *405. 

Charlestown Bridge, Boston, Mass. 98, i — *181. 

Deep well foundations. 90, ii — 548, 575. 

Herr's Island dam foundations. 96, 11 — *127. 
Preservative of iron and steel. By Edwin Thacher. 99, ii — ^180. 
Proportion Ql aggregates to cement in concrete composition^ Silica 

Portland Cement 98, i— 192, 210. 
Proportioning by volume, Interpreting specifications. 95, i — 92. 
Quicksand, Concrete foundations in, Harris method. 92, i — *420; 94» 

1— ♦sas. 

Railway structures in Great Britain. 93, ii — 160. 
Silica gravel, Use of, in large public works. 93, i — 535. 
Strength of slabs. 93, 1 — 115. 
Tests: 

Beams and arches. 93, ii — ^367. 

Tests of crushing strength of 12-in. cubes, made with both Portland 

and natural cements. 94, ii — 389. 
Watertown, Mass., U. S. Arsenal. By M. S. Knight 94, i^-151. 
Worcester Polytechnic Institute. 96. 11—302. 
Wharf at Portslade, Eng., Construction of. 94, ii— ^422. 
Wright's Tunnel, Southern Pacific Ry., Retaining wall to stop land- 

slide. 95. ii— ♦359, 360. 
(See also Arches; Cement; Floors; Foundations; Mortar.) 
Concrete and steel, Strength of, in combination. By B. F. La Rue and W. 
H. Schuerman. 94, ii— *387, 516. By J. B. Johnson. 95, i— 10, 
58. 
Concrete footings. Computing strength of. 99, ii — ^259. 
Concrete-iron and iron-concrete, Distinction between. 95, 1 — 306. 
Concrete mixing: 

Carlin machine. 90, ii — ^16. 

Cascades canal, Oregon. 92, i — *554. 

Coosa River, Alabama lock. 95, 11-^299. By Charles Firth. 96, i— 

tll6. 
Gravity mixer, Rains and Weaver. 99. ii — ♦424. 
Illinois and Mississippi canal. 95, i — *99. 
Mare Island, Cal., Dry dock construction. 91, i — 116. 
Portable gravity mixer. 99, i — *7. 
Sooysmith design. 90, ii— ♦274. 
Condemnation of property, Legal decisions. 91, i — 55; 93, 11 — ^122; 96, 11—108. 
Condenser head, Eclipse for exhaust pipe. 93. 11 — *19. 
Condensers: 

Cobb surface condenser, Improved system of tubing. 98. 1 — 16, •278. 
Cooling tower and condenser installation, Barnard tower. By J. H. 

Vail. 98.11—355. 
Cooling water for condensers. By W. A. Mosscrop. 99, ii — 22. 
Injection pipes. Sizes for. Table. By A. F. Nagle. 96, I — 195. 
••P7, Ji—112" meaiui "Year, 1897, second Tolume. page 112." 
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Condensers: (Continued.) 

New form of evaporatiye condenser, Agricultural and Mechanical Col- 
lege of Virginia. By J. H. Pitts. 93, 11— •108. 

Pennell design of evaporative surface condensers. 97, 11 — •IGS. 

Pittsburg & Tennessee Copper Co., Water cooling apparatus. 95, 1—192, 
♦196. 

White self-cooling. Tests. 97, 11— ♦26. 

Worthlngton self-cooling. 96, 1— ♦IBS. 

Conduits: 

Concrete conduit in tunnel, Irrigation in California. By H. C. Kellogg. 

93, i— ♦173. ^ 

Cost of underground conduit of difTerent kinds. By L. A. Ferguson. 

99, 11—36. 

Electrical: 

Denver, Colorado. 91, 1— ^290. 

Discussion of underground electrical construction. By L. A. Fergu- 
son. 99, 11—34. 
Practice of the present day and reasons for. By Alex. Dow. 97, 
11—419, 424. 
Jointless, Chenowetb system. 91, 11 — ^369. 
Masonry, for steam pipes. 94, 11 — ^378. 
(See also Electric railways, Conduit system; Flumes; Subways.) 

Connecticut Society of Civil Engineers and Surveyors, Convention. 99, 
1^32. 

Contractors: 

Combinations among. 95, 11 — 345. 
Government, Text of eight-hour law. 92, 11 — 135, 156. 
Licensing, Proposition for, Illinois. By J. H. Burnham. 99, 1 — 85. 
Records of "extra work." 93, ii— 31. 

Right to recover damages for stoppage of work, Alabama Supreme 
Court decision. 91. i— 139. 

Risks taken: 

Chicago Drainage canal. 94, ii— 112, 132; 97, 11—305, 312. 

Hoboken, N. J., Water-works. 97, 1—280. 
Women, Mrs. D. H. Cram. 95, 1 — 40. 
(See also Legal decisions.) 

Contracts : 

Advertisements for bids. 94, 11 — 133. 

Award of bids: 

Hilton Bridge Co. vs. State Superintendent Public Works. 96, 

ii— 136. 
Murphy vs. Colorado Paving Co., Denver. 97, 1 — 184. 
Award of bids to other than lowest bidder. 94, 11 — 123; 97, i— 184. 
Baltimore "Board of Awards." 98, ii— 328, 361. 
Brockton, Mass., Bids on sewer work. 94, 1 — 368. 
Building contracts. Regulation, in Pennsylvania. 96, 1 — 280. 
Clearing right of way contracts. 90, ii — 146. 
Cuba, Spanish methods of estimating and contracting for execution of 

public works. 96, ii— 152. 
Glasgow, Scotland, Controversy over bids. 99, ii- 188. 
Letting highway bridge contracts. 93, 1—61, 157, 158, 255, 331, 398; 96» 

i— 209. 
Opening of bids. 94, i— 450. 
Responsible bidders. 96, ii— 26. 
Withdrawing of bids, Note. 94, ii— 326. 
(See also Legal decisions.) 

Conventional sections for mechanical drawing. 98, i — ♦356. 
Converters. Bessemer: 

Changes proposed. 92, ii — ^242. 

(*) denotes an illustrated article. (t) denotes an ln«et sheet 
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Conyerters, Bessemer: (Continued.) 

Ori|^ of the Bessemer process and work of Heath, Kelly and Mnshet 
By Sir Henry Bessemer. 96, ii-^359, 864. 

(See also Furnaces, Open-hearth.) 
Ckmy^rters, Rotary electric, transforming two-phase into direct earrent 

98, i— ♦344. 
Conveying belts. (See Belts.) 
Conveyors: 

Ashtabula, Ohio, Ore-handling plant on Penn. Co.'8 docks. 96, 11-— ^llA. 

Bates' belt conveyor, Chicago canal. 95, 1 — *395. 

Bridge conveyor, Chicago canal. 96, i — *416. 

Brown conveying apparatus. 93, il— 129, ♦278; 95, ii— ♦162, 181; 97, 
i— ♦82; 97, 11— ♦82. 

Calhoun excavator. 97, i— ♦230. 

Chicago drainage canal. 93, 11—129; 94, 1—381; 94, 11— t224, t898; 96. 
1—390, ♦394, 416; 95, il- ♦US, ♦158; 96, U— ♦358. 

Christie and Lowe conveyors. 94, ii — ^t398. 

Coal conveyors. (See Coal handling plants.) , 

Combined conveyor and derrick, Chicago canal. 95, 11 — ♦158. 

Duquesne furnaces of the Carnegie Steel Co. By Axel Sahlin. 97, 
ii— ♦82. 

Hall conveyor, Suwanee Canal, 6a. 96, i — ^126. 

Hoover and Mason conveyors. 95, 1—390, ^394; 96, ii— ♦358. 

Hulett and McMyler, Automatic locking and dumping devices. 96, 
ii— ♦lis. 

Incline conveyors, Chicago drainage canal. 95, 1 — ♦890, ♦395. 

Slag conveyor, Howden, Furnaces of Cambria Iron Co. By Axel Sah- 
lin. 97, ii— ^84. 

Temperley transporter. 96, ii — ^46. 

Tramrail system of National Tube Works Co. 96, 1 — ♦SO. 

Vibratory conveyor and screen, Western Machinery & Supply Co. 99, 
ii— ♦260. 

Wentworth Avenue sewer work, Chicago. 94, 11 — ^293. 

World's Fair exhibit 93, ii— 488. 

(See also Cableways; Cranes; Derricks; Travelers; etc.) 
Convict labor on roads. 93, ii— 1. 33; 94, ii— 309. 326. 
Cooley, Thomas M., Death. Biographical sketch. 98, 11 — 168. 
Cooling towers. (See Condensers.) 
Copeland, Charles W., Death. 95, 1-137. 
Copenhagen, Free port of. 93, i — ^320. 

Coping, Movement of, Mohawk River aqueduct 97, 11 — ♦42. 
Copper: 

Effect of oils on copper. 93, ii — 78. 

Electric conductivity. Tests by Mr. Brown. 97, 1 — ^151. 

Electrolytic refining of copper. 92, ii — 50. 

Elmore process. 90. ii— 335; 91, 1—147, 173. 

(See also Mineral production.) 
Copper mines, Lake Superior, Past and present conditions. 90, 11 — 378. 
Cores, Steel, for iron and brass coatings. By G. L. Roby. 97, i — ♦342. 
Cornell University. (See Engineering schools.) 

Comer stone. Laying of. Origin of ceremonies connected with. 97, i — 87. 
Corporations, Honesty in the management of. 96, 11 — 312. 

(See also Legal decisions.) 
Correspondence schools. (See Engineering schools.) 
Corrosion of metals. Effect of stress. 94, ii— 402. 

(See also Boilers, Corrosion; Bridges, Corrosion; Electrolysis; Iron and 
steel. Coatings for; Pipe coverings; Tunnel linings. Corrosion; 
Water pipe. Electrolysis.) 
Cotton: 

Colored varieties, Peru. 94, ii— 17. 

Manufacture, ''Distribution of manufacturing industries." 98, i— 96. 

"97. ii— 112" means "Year. 1897. aecond yolume. page 112." 
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Cotton : (Continued. ) 

United States shipments, 1893. 93, ii— 474. 
Cotton bales, Fire tests, Lowell, Mass. 99, 1 — 373. 
Ootton press, Cylindrical bale, American Cotton Co., Waco, Tezaa. fT^ 

ii— ♦387. 
Counterbalances. (See Locomotive wheels.) 
Counterweights : 

Drawbridge, Newtown Creek, Brooklyn. 96, ii — 1292. 
Kuhlmann system: 

Portland, Ore., Electric railway. 93, i— ♦620. 
Providence, R. I., Electric railway. 94, ii— 287. 
St. Paul Street Ry. Co. 98, i— 121. 
County debts of the United States, 1889-1890. 90, ii— 208. 
Couplers. (See Car couplers.) 

Coxe, Eckley Brinton, Biographical sketch. 93, i — ♦42; 96, i— 820. 
Cralghill, William Price, Biographical sketch. 94, i— tl42. 
Cranes: 

Electric: 

Baggage handling on steamers. 97, ii — *99. 
Crerman dock cranes. 93, ii — 109; 95, ii — ♦293. 
Railway freight house crane. 93, ii — 501. 
Traveling. Some defects of. 92, ii — 566. 
Gantry, 200-ft., Cambria Iron Co. By J. W. Seaver. 96, ii— ^397. 
Hunt's balance crane for narrow-gage railways. 91, i — ^41. 
Hydraulic, Coaling vessels at Bremen, Germany. 96, 1 — ♦286. 
Hydraulic charging, Designed by C. M. Clarke. 91, i— tI38. 
5-ton portable. Industrial Works, Bay City, Mich. 90, i — ♦321. 
100-ton, Belfast, Ireland, Alexandra graving dock. 90, i— 164. 
130-ton, Sparrow's Point, Md. 93, i— ^392. 
150-ton steel, Glasgow. 93. ii— 52. 
Newport News Shipbuilding & Dry Dock Co., Electrically operated. M, 

i— tll4. 
Shipbuilding, Union Iron Works, San Francisco. 99, ii — ♦342. 
Titan, Leixoes, Portugal. 92, i— ♦662. 
Traveling: 

Defects of electric cranes. 92, ii — 566. 
German dock cranes. 93, ii— 109; 95, ii— 293. 
35-ton, for harbor work, Azores Island. 93, i — tl53. 
40-ton, Mare Island navy yard. 95, i— 161, ^419. 
50-ton, Quarry at Leronville, France. 94, ii — 15. 
New Orleans, La., Construction of sewerage system. 98, 1 — ♦IM. 
Railway freight house crane. 93, ii — 501. 
Various motive powers. 99, i— 426. 

World's Columbian Exposition. 93, i— 344; 93. ii— 85, ^507. 
Wrecking crane, N. Y. Central R. R., Hoisting wrecked locomotlTti 

99, ii— ♦no. 
(See alBO Conveyors; Derricks; Travelers.) 
Crank, New form. 90, ii— ^214. 
Creosoting process. (See Timber preservation.) 
Crevasses. (See Levees.) 
Cribs: 

Chicago water- works: 

Chicago harbor. Construction and cost 95, i — 130. 
Four-mile tunnel. Details. By Bemhard Feind. 92, ii — ♦248. 
Hyde Park tunnel. Details. By John Ericson. 94, i — ^t452. 
Duluth ship canal entrance. Timber crib. 98, ii — ^tSO. 
Jetty work, Yaquina Bay, Oregon. By G. A. Lyell. 93, 11 — 88. 
Lake harbor cribs. Construction. By W. S. Stanton. 98, 1—91. 
Riker's Island, New York, Construction. By P. E. Nostrand. 96, 1— ^U. 
Shutter crib. Closing of dam, Bangor, Me. By G. W. Pearsons. H, 
ii— ^64. 

(*) denofes an illustrated article. (t) denotes an Inset sheet 
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Cribs: (Continued.) 

Sinking of timber crib. 99, ii— 281. 

(See also Filter cribs.) 
Cripple Creek mining district, Colo., Notes of an engineer. 98, ii — 188, 168. 
Crocker, Francis B., Biographical sketch. 98, i — tS6. 
Crossings, Railway. (See Grade crossings.) 
Cross-section paper. 91, ii— ♦TT. By W. F. Durand. 93, ii— ^248; 98, ii— 878, 

433, 497; 94, i— 434. 
Crowds, Weight of. 93, i— 252. 
Cruisers. (See Warships.) 
Crushers. (See Stone crushers.) 

Cuba: 

Commercial Cuba. 99, i— 64, 112. 

Engineering and sanitary conditions in Havana. 98, ii — 266; 99, i— 28. 
63; 99, ii— 68, 240. 242. 

Prohibition of the granting of franchises. 99, i — 168. 

Railway construction proposed by U. S. Government. 98, ii — ^396. 

Work of Volunteer Engineers. 99, i— 396, 400. 
Culm. (See Coal, Anthracite culm.) 

Culverts: 

Ballasted, So. Pacific Ry. 95, i— ♦322. 

Brick arch, St L., K. & No. R. R. 95, i— ♦347. 

Capacities for culverts and flood-discharge, Formolaa. By Georg« 
Chamier. 99, i— 61. 

Concrete arch. 12-ft. span, Syracuse, N. Y. 95. i — ^247. 

Formulas. 90, i— 37. 

Pipe culverts, Cost and manner of putting in. 98, ii — 271. 

Railway culverts, How to determine size and capacity. 97, ii — 267. 

Various methods of construction. By A. J. Swift 91, i — ♦522, ♦548. 
Cupola practice and the physics of cast iron. By B. S. Summers. 98, U — 219. 
Cupola with center blast tuyere. 96, i — ♦383. 

Curbs: 

Concrete combination curb and gutter, Champaign, 111. 99, ii — ♦10. 
Concrete steel-bound curb. Wilson & Baillie Mfg. Co. 98, i — ^95. 

Curiosities, A chapter of. 97, i— ^200. 216, 234. 
Current meters: 

Marine observations with. Report of W. B. Dawson. 95, ii — ^292. 
Price meter. 93, i— ♦196, 307; 96, i— ^27. 
Rating of meters. 95, i— 27, 58. 
Ritchie-Haskell meter. 95, i— ♦27. 
Current motor, Austin. 96, ii — ^134. 
Curve diagram on railway profile. 94, ii — 192. 
Curve ranger. Trotter. 90, i — ^54. 
Curves: 

Compound, Protractor for. By H. P. Jones. 95, ii — ♦246. 

Effect on switch formulas. 94, i — 33. 

European railway track. 93, ii — 71. 

Gradients. 93, ii— 293. 

Guard rail, Denver Street Railway. 94, i — ^382. 

Laying out, Quick method, by ordinates from a long chord. 97, i— ^268, 

297. 
Parabolic, Method of use on railway. 94, ii — 410. 
Race track curves. Elevation for. 95, i — 306, 353. 
Sharp curves: 

Cincinnati and St. Louis railway tracks. 94, i— 180. 
New York Central & Hudson River R. R. 94, 1—112. 
Sharpest railway curves in use. 90, ii— 40. 
Tests at Mason City. la., with freight cars. 97, i— 186. 
Spiral curves for street railways. 94, i— 68, ♦382, 504. By C. A. Alden. 
96, ii— ^276. 
••97, 11—112" means "Year, 1897, second rolume, page 112." 
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tluryes: (Continued.) 

Superelevation of rails on curves. 93. ii — 437; 96, 1—91; 96, 11—190. 

Raymond's formula. 97, i— 181, 203, 218, 234, 283. 
Track problems and their solution. 97, ii — 57. 
Transition curves: 

Calculation of offsets with slide rule. 92, 1—39. 

Crandall's book. 93, ii— 372, 456. 

Discussion by A. M. Wellington. 90, 1- ♦90, ♦138, 321. 

EfTect on street railway curves. By B. L. Woolley. 90, 11— 401, 

Form of curves. By C. A. Alden. 96, ii— ^245. 

Haynes table of curves. 93, ii — 316. 

Laying down by offsets, Method of J. P. Newell, Oregon Ry. Jb 

Navigation Co. 99, i— 393. 
Setting out curves. 92, ii— ♦eiO; 97, i— 75, 234, 267. 
Street railway curves. 92, ii— ♦451, ^542; 96, 11— •69. 
Turnout curves. Figuring of. 93, ii — 15. 
Vertical curves: 

Connecting railway grades. 96, ii — ^346, 385. 
Mexican practice. 90. i— 256. 304. 352. 401. 
Cylinder drainer for steam engines. Smith. 97, 1 — ^46. 
Cylinders: 

Cast-iron. Experiments to determine bursting strength under water 

pressure. By C. H. Benjamin. 98, 1— ^417, 420. 
Wrought iron, Compression tests at Purdue university. By W. K. Hatt 
98, 1—304, 308. 

D. 

Damp-proof plates for buildings. Lead. 90, 11 — 514. 
Dams: 

Altoona, Pa., Accident to earth dam. 94. 1— ♦473. 536. 
Angels. Calaveras Co., Cal., Failure of masonry. 95, 1 — ♦SO?. 
Ash Fork, Arizona. A.. T. & S. F. Ry.. Steel dam. 98. 1— 1299. 
Assouan. Nile River. Construction and cost 99. 11 — ^418. 
Austin, Texas: 

Cableway system. Cost compared with that of Vymwy dam, LIt^ 

erpool. 93. i— 84. 
Charges between the engineers. 93, 1 — 30, ^38, 182. 
Construction of dam and Report of the Austin Board of Publlo 

Works. 93, 1- ^87. 
Description of dam. 91, ii — ^24. 
Failure of dam. 93, i— 545, 618; 93. 11- ^78. 94. 260. 
Reports by J. T. Fanning. By J. P. Frlzell. 92. 11— ♦152, ♦SOS; 9S» 

1—618. 
Water supply and works. 94, i— 75. 485. By F. E. Snyder. 94, ii— 
♦89. 
Backwater: 

Legal decision. Hudson River Water Power & Paper Co. 92, 1^ 

658. 
Linderman and Field dams. 93. i— ♦SO, 237. 

Measurements of backwater. Apparatus used in experiments. By 
Robert Ferriday. 95, ii— ^28. 
Bangor, Maine, Timber and stone. Closing of dam. By G. W. PearsonB. 

94, ii— ^64. 
Basin Creek. (See below, Butte City, Montana.) 
Bear River, Utah, Irrigation system. By W. P. Hardesty. 96, 1-188. 
Bear trap: 

Chicago drainage canal. 95. ii— ♦SSS; 98, 1— tl86, t332. 

Discussions. 90, 11—^335; 95, 1—^84, ♦194. 

Management of non-parallel motion and deficient operating head 

by auxiliary constructions. 98. 1—338. 
Marshall automatic dam. 98. 1—^342. 

(*) denotes an illustrated article. (t) denotes an ln«et sheet 
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Dama: (Continued.) 

Bear Valley, CaL,. Straight vs. curved dams. 90, i— 252. 

Beetaloo, South Australia. 91, i— ♦627; 91, il— ♦267; 94, 1— •HL 

Bethel, Conn., Proposed new dam. 91, i — ♦218. 

Bound Brook, N. J. 90, i— 1579. 

Bouzey, France, Failure of masonry dam. 95, i — 312, ♦382. 

Brick and concrete, New South Wales, Belubula River, Design unusiiaL 

98, ii— ^148. 
Brockton, Mass., Salisbury Brook dam. 90, i — 1578. 
Brush dams. Notes on. By W. W. Follett. 92, i— 20. 
Butte City, Montana, Concrete masonry. 92, 11 — ♦554, ♦584. By Bu- 

gene Carroll. 93, ii— ^139; 95, ii— ^149. 
California, Rock-flll dams. 98, 11— ♦62. 

(See also other California dams under their names.) 
Cambridge, Mass., Stony Brook dam. 90, 1 — ^t578. 
Canvas for water-tight dams. By M. Meigs. 94, 1 — 886. 
Chanoine wicket dam. Great Kanawha River. By A. M. Scott 94, 1— 

383; 94. ii— 113; 96, 11— ^98, ^426. 
Columbia, Missouri. By Hiram Phillips. 94, 1— ♦477. 
Connecticut, Law regulating construction. 90, 1 — 355. 
Construction of dam. Discussion. 93, ii — ^272. 
Council Grove, Kansas, Highway dam across Neosho RiTer. By L. Lb 

Tribus. 98, 11— ♦372. 
Crib dams. Notes on. By W. W. Follett. 92, i— 20. 
Croton, New York. 90. 11—322, 327, t438; 92, i— 1552; 92, 11—104; 98, 
11- ♦243. 
(See also Aqueducts, Croton; Reservoirs, Croton.) 
Curry mine. Norway. Mich.. Masonry dam under 640-ft head. Bf 

William Kelly. 97, U— ♦397. 
Curved: 

Curved vs. straight dams. 90, i — 252. 
Little Falls. N. Y.. Mohawk River. 96. i— ^98. 
Remscheid. Germany. 96. i — 176. 
Strains in curved dams. 90, ii— 149, 281, 325. 
Wooden dam, Northfield, Vt. Failure. 90, ii— ^252. 
Dams and reservoir embankments in United States and Canada. 90t 

1— 1578; 90, ii— 37. 
Delta, Pa., Small electro-hydraulic power plant. By S. R. Stnbbs. 98, 

i— ♦250. 
Denver. Colorado: 

Castlewood. rock-fill dam with masonry retaining walls. 90» 

i— ♦273. By W. P. Hardesty. 99, i— ♦82. 
South Platte River dam in narrow canyon. 97, 1 — ^125. 
Dunning's, Scranton. Pa. 93. i— 136, 182, 208. By E. S. Gtould. 94, U— * 

317. 
Barth: 

Construction of earth dams. 93. 11-330. By Desmond FitzGerald. 

94. i— 203. 
Historical review. By Desmond FitzGerald. 94. 1—203. 
Largest in U. S.. Honey Lake Valley, Cal. By P. M. Norboe. 94, 
1— 1217. 
Earth and masonry. Discussion. By W. W. Follett. 92, 1—20, 28. 
European reservoir dams. Investigation by Dr. Kresnik. 90, 1 — 244. 
Fishkill and Matteawan. Failure of. 97. 11 — 33, ♦OO, 65, 73. 
Flshway for dam. Sterling. 111.. Wheeler design. 96, 11—^123. 
Flow of water over dams. (See Hydraulic diagrams; Hydraulie for- 
mulas.) 
Folsom, California. 91, i— 52; 91, 11- ♦364. 
France, Measures adopted for the safety and service of resenroir dams. 

By P. Kresnik. 90. 1—435. 
Genesee River storage, Notes. 93, 1-145; 93, 11—105; 94, 1—401. 

••97, 11—112" means "Year, 1897, second rolume. page 112." 
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Dams: (Continued.) 

Qoulbum, Victoria, Australia, Irrigation enterprise. 96, 11 — fbZ. 
Great Kanawha River, Movable. By A. M. Scott» 94, i— 383; 94, 11—118; 

96, 11— •98. ♦426. 
Hemet, Cal., Masonry dam. 91, 1—86; 92, 1—114; 98, 1— ♦196. 

Holyoke, Mass.: 

Cableway, Trenton Iron Co. 96, 11- ♦346. 

Concerning ogee-faced dams. By Clemens Herschel and B. S. 

Waters. 98, 1—^242, ^276, ♦323, 839. 
Materials and special tests of dam. Contract work. Repairs, 1879- 

1886. By S. E. Thompson. 97« 1- 1292, 329. 
Progress made on dam. 99, 11 — 106. 
Holyoke, Mass., Whiting St., Masonry. 90, 11— ♦204. 
Honey Lake Valley, Cal. By P. M. Norboe. 94, 1— 1217. 
Illinois River, Removal, as result of construction of Chicago drainage 
canal. 99, 1-389. 

India: 

Bhatgur, Details. 93, 1— ^391. 

Chenab Canal, Details. By L. F. MacLean. 94, 1 — ♦434. 

Tansa, Bombay, Masonry, 9,000 ft. 92, 1—^646. 
Indian River, N. Y., Masonry dam. Water storage in the Adirondack 

region. By Horton, Greenalch and Rafter. 99, 1 — fSlO. 
Lachine Rapids, Montreal, Details of construction. By W. I. Biahop^ 

La Grange, California. 94, 1— ♦266; 94, 11-14. 

Little Bear Valley, Cal.. Arched type. 93, 1—^664. 

Little Falls, N. Y.. Mohawk River, Curved masonry. 96, 1 — ♦98. 

Lonsdale, R. I., Masonry dam and railway bridge. 96, 1 — ♦166. 

Louisa, Ky., Big Sandy River, Poiree needle dam. Construction and 

operation. 98, 11— 12. 9. 
Lumber dams. Johnstown Lumber Co., Shade Creek, Pa. 91, 11 — 1205. 
Lynx Creek, Prescott, Arizona. Failure of masonry. By J. D. Schnj- 
ler. 98, 1— ^362. 

Masonry: 

Construction of water-tight dams. 93, 1 — 327. 
Determining minimum section. 93, 11 — ♦611. 
High dams, Conditions of safety. 96, 11 — ^172. 
Measurement of movements due to filling and changes in tempera- 
ture, Vyrnwy dam. 94, ii — 280. 
Precautions in construction of dams. Paris reservoirs. By M. 

Dutoit. 95, ii— ^419, 424. 
(See also other masonry dams under their names.) 
Masonry and earthen, Discussion. By W. W. Follett. 92, 1—20, 28. 
Minneapolis, Minn., Failure of dam due to ice pressure. By J. W. 

Rickey. 99, 1—^307. 
Mojave River, Daggett, Cal., Construction details. By J. B. Lippincott 

96, ii— ♦157, 217. 
Monument Creek, Colo., Brief description. 93, 1 — ♦236. 

Movable: 

Development of. American types. By H. M. Chittenden. 96, 1 — 84, 
88. 
t Different systems of dams. 94, 11 — ^113. 

Early French dams. 96, 11—298, 330. 
Great Kanawha River. By A. M. Scott. 94, 1—383; 94» 11—118; 

96, 11—^98, ♦426. 
Poiree needle dam, Louisa, Ky. 98, 11 — ^t2, 9. 
(See also above. Bear trap.) 

Nashua River, Boston water supply. Proposed. 95, 1 — ^166. 

Needle dams. (See above. Movable.) 

New Bedford, Mass., Acushnet River. 90, 1— 1578. 

(*) denotes an Illustrated article, (t) denotes an Inaet sheet. 
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Dams: (Continued.) 

New South Wales, Belubula River, Brick and concrete, of unusual d^ 

sign. 98, il— n48. 
New York City water supply. 90, 1— 1271; By B. P. Roberts, 90, 11— i65» 

t480. 
Newark, N. J., Macopin intake. 91, 11— ♦140. 
Niagara River, to regulate levels of Great Lakes. 99, 11 — ^393. 
Nile barrage. 90, 11—270. 

Northfleld, Vt.. Timber arch dam. Failure. 90, 11- ♦252. 
Ogden. Utah. By W. P. Hardesty. 94, 11-390; 95, 1—329; 97, 1— 161* 
Ogee downstream face, Shape and efPect of stream of water flowing 
over dam. By Clemens Herschel and B. S. Waters. 98, 1 — ♦242, 
♦275, ♦323, 339. 
Otay, Cal., Rock-flll dam with steel heartwall. By W. S. Russell. 98, 

1— tl57. 
Pecos River, Eddy, N. M., Rock-flll dam. 90, 1-^459; 93, 11—125; 94, 

i— 41; 96, ii— ♦181. 
Poiree needle. (See above. Movable.) 
Portland, Me., Lake Sebago. 90, 1— 1578. 
Quaker Bridge, New York. Fteley's report. History of New York 

water supply. By B. P. Roberts. 90, 11—322, 827, 455, t480. 
Remscheid, Germany, Curved masonry. 96, 1 — 176. 
Rio Grande River. 90, i— 129; 97, 11—^35; 99, 1—325. 382. 
Rock-fill: 

California dams. 98, 11-^62. 

Denver, Colo., Castlewood dam. 90, 1— ♦273; By W. P. Hardesty; 

99, 1— ^82. 
Notes on dams. By W. W. Follett. 92, 1—28; 96. 1—243. 
Pecos River. N. M. 90, 1— ♦459; 93, ii— 125; 94, 1—41; 96, U— 'ISL 
St. Anthony Falls. Minn. 96, i— 183; 97, 1— ♦290. 
Santa Fe, New Mexico. 93, i— ^346, 399. 

Sewall Falls. Concord, N. H. By Daniel Ulrich. 94, 1— ♦326. 
Snake Ravine. Turlock irrigation district, Cal., Failure. Hydraulic 

methods of building dams. By J. B. Llppincott. 98, 11—^242. 
Sodom, New York. Notes. 90, ii— ♦379. 
Southborough, Mass. 95. i— 1230; 97, 1- ♦ISO. 
Spain, Measures adopted for safety and service of reservoir dams. By 

P. Kresnik. 90. 1—435. 
Steel: 

Ash Fork, Arizona, A., T. & S. F. Ry. 98, 1— 1299. 

Otay, Cal.. Rock-fill dam with steel core. By W. S. Russell. 98, 

i— tl57. 
Santa Ana River, Cal., Notes. 94, ii — 69. 
Steel and concrete. Proposed design. 99, 11 — ^315, 320. 
Sterling. 111.. Fishway for. 96. 11— ^123. 
Sweetwater. Cal. Flood overflow. Reconstruction. By H. N. Savage. 

95, ii— 104, ♦111. 
Vyrnwy. Liverpool. 92, ii— ♦146. 156; 93. i— 84; 94, 11-280. 
Walnut Grove. Arizona. Failure. 90, 1-193, 206, ^225, 229, 328, 389, 899. 
Washington, D. C, Great Falls dam, Potomac River, Raised 2^ ft 

98. ii— 20. 
Waste gate, Automatic, Foote & Tompkins. 90. i — ^578. 
Waterville. N. Y. 90. i— 1579. 
West Haven. Conn.. Cove River dam. 90, 1 — 1579. 
Windsor. Vt, Notes. 90. i— 1578. 
Wooden: 

Curved dam at Northfleld. Va., Failure. 90, 11-^252. 
Kirk dam. Method of construction. 92. 1 — ^438. 
Notes on framed timber dam. By W. W. Follett 92, 1—21. 
Pine logs. Placer mining. Cal. By R. B. Stanton. 95, 11—318. 
(See also Dikes; Weirs.) 

"97, Ii— 112" means "Year. 1897, second rolume, page 112." 
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DavlB, E. F. C, Biographical sketch. By Angus Sinclair. 95, 1 — *69; 95, 

ii— 89. 
Davits for lowering ships' boats. 99, ii— 81; By John Hyslop, 99, ii— *882. 
Deadlocks on cars. 93, i— 178, 229; 93, ii— 313. 

Debt: 

Public and private debts of the United States. 96, ii— 124. 

Public debts of all classes, municipal to national, 1880-1890. 90, 11—208^ 
486. 
Decimal system. Angular measurement 95, i — 377. 
Decimal time. 94, ii— 247. 

Deep-sea sounding. By A. S. Barker. 93, i — 11. 

Deep Waterways Commission, Report, Jan. 18, 1897. 97, i — 10, 47, 84, 88, 104. 
Delta metal. 90, ii— 78. 

Denver, Colorado, Notes of an engineer. 98, ii — 90. 
Denver to Los Angeles, Notes of a journey. 95, ii — ^279. 
Derailing switches. (See Switches; Track, Sand.) 

Derricks: 

American Tract Society building. New York, Construction of building. 

94, U— ^527. 
Avondale marble quarries, Chester, Pa., 100-ton derrick. 96, 1 — *50. 
Byers, Traveling, on car fitted with propelling gear. 96, ii — *39. 
Combined with conveyor, Chicago canal work. 95, ii — ♦158. 
Compressed air operation of, Jerome Park Reservoir, New York. 96, 

ii— •205. 
Crosby tubular iron. 91, ii— ^504; 93, i— ^99. 

Derrick car for wrecking train. Bur. & Missouri River R. R. 94, i — ^465. 
Double-boom traveling and fixed derricks. 95, ii — •206. 
Equitable Building, Denver, Colo. By A. McL. Hawks. 91, ii— •IS?. 
Floating derricks. 93, i— ♦20; 95, ii— 368. 
Hulett-McMyler traveling derrick. 95, ii— ^119. 
Milliken steel. Description and tests. 94, ii — •368. 
New York state canal improvements. Rock and earth excavation. 97, 

ii— tl94. 
Pipelaying, Portable derrick, American Water Works Co. 96, i— •389. 
Revolving, Newport News Shipbuilding & Dry Dock Co., EUectrically 

operated. 99, i— tll4. 
Scow for derrick. Laying submerged intake. 94, i — •512. 
Swinging device applied to hoisting engines of Lidgerwood Mfg. Ca 

99. ii— 260. 
Tower derrick, Erecting structural ironwork, New York. 96, ii — ^894. 
Well-drilling plant, Galveston, Texas. 92, ii— ♦122. 
World's Fair exhibit. 93, ii— ♦SO?. 

Wrought-iron tubular derrick, Crosby. 91, Ii— •504; 98, i— ^99. 
(See also Conveyors; Cranes; Travelers.) 

Destructors. (See Garbage cremation.) 
Detroit, Michigan, Notes. 90, ii— 268; 98, ii— 101, 136. 
Detroit to Duluth, Notes of a Journey. 97, ii — 148. 

Diaphanometer, Hornung, Measuring transparency of water. 96, i — •219. 
Diesel motor. (See Gas engines.) 

Die-sinking, New process, Patent Steel Die Co. 95, ii— 304. 
Digging holes in frozen ground, Decatur, Mich., Use of steam from boiler of 
traction engine. 99, i— ^237. 

Dikes: 

Chemung River. N. Y. Protection of city of Corning. Earthen dikes. 

97, ii— ^146. 
Screen dikes, Missouri River. 90, ii— ^498. 
Yellow River, China, Earth and reeds. 93, i— 7. 
(See also Levees.) 

Disappearing carriages in gun tests. 95, i — 246. 

(*) denotes an illustrated article. (t) denotes an in«et sheet. 
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Disease, Spreading of, Relative importance of flies and water supplj. Bf 

M. A. Veeder. 98, ii— 387. 
Disinfection: 

Cuban cities, Use of lime. 99, i — 24. 

Fumigation, Apparatus of Marine Hospital service. 94, i — ^36. 

Paris, Hygienic precautions to be observed in conducting public work. 

99, i-21. 
(See also Formaldehyde.) 
Ditching and grading, Simple method. Use of targets. 90, ii — ^417. 
Ditching car, St Louis Southwestern Ry. 96, i— ^298. 
Dividers, Proportional, Cox "Universal." 92, ii— ♦296. 
Dividing engine, Wurdemann automatic. 99, ii — ^282. 
Diving. (See Compressed air. Human endurance.) 
Diving bell. Deep water wrecking, Invention of. 97, ii — ^248. 
Docks: 

Buffalo, N. Y., Central Dock & Terminal Ry. Co. 90, i— 89. 
Concrete, Illinois Steel Co., South Chicago. 99, 11—^378, 402. 
Concrete and steel, Puerto Cabello, Venezuela, Novel construction. 97t 

ii— ^406. 
Concrete foundations, Newcastle, England. 95, i — ^222. 
Crib docks, Cuban and Michigan ore docks. 92, i — ^842, 432. 
Glasgow, Scotland. 92, i — 566. 
Havre, France, Construction details. 90, i — ^602. 
Illinois Steel Co., South Chicago, Concrete. 99, ii— *S78, 402. 
Iron ore docks on Great Lakes, Table giving principal dimensions and 

storage capacity. 97, i — 69. 
Kidderpore, India, Repairing bulging walls. 91, ii — *28. 
Liverpool, Notes on improvements. 98, i — 2L 
New York: 

Improvement schemes. 93, i— 293; 93, ii— 281; 95, ii — 328, 849. 
Investigation by New York Commerce Commission. 98, ii — ^256. 
Municipal ownership advocated. 99, ii — 201. 

Report of Board of Engineers on improvements. 96, i — 108, 128, 161, 
193. 
Newcastle, England, Concrete well monolithic foundations. 95, 1 — ^222. 
Portsmouth, England, Lifting and hauling appliances. By J. F. Comer. 

92, ii— 138. 
Puerto Cabello, Venezuela, Concrete and steel, of novel construction. 

97, ii— ♦406. 
Quebec harbor. Notes. 97, ii— ♦139. 

Royal Albert, Removing basin wall. By Joseph Thomas. 90, ii — ^260. 
Stone, Livourne, France, Lengthening dock by caisson and compressed 

air. 90, i— 225. 
Superior, Wis., Chic, St. Paul, Minn. & Omaha Ry., Construction. 

97, ii— ^375. 
(See also Dry docks; Wharves.) 
Domes: 
Steel: 

Chicago, St. Paul's church. 98, ii— ^231. 

San Francisco, Cal., Parrott building and City Hall. 98, I— t6. 
Yerkes Observatory, Lake Geneva, Wis. 98, ii — tl8. 
Wooden, Temple Beth Zion, Buffalo. 90, i— ^609. 
Doors: 

Fireproof, Tests by British Fire Prevention Committee. 99, ii— 308. 
Steel rolling. Notes on. 98, i— 391. 
(See also Car doors.) 
Dovetails, Holding power. Experiments. 90, ii — ^549. 
Draft, Mechanical: 

Beckman system for low grades of fuel. Automatic regulation of draft 
pressure. 98, i — ♦358. 
"97, ii— 112" mean* "Year, 1897, secoiwl rolume. page 112." 
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Draft, Mechanical: (Continued.) 

Comparison of forced and induced draft 95, 11-^75. 
Curtis, Davis & Co., Cambridgeport, Mass. 92, ii— ^512. 
Discussion. By W. R. Roney. 94, i— 491. 
Economy of, U. S. Cotton Co., Central Falls, R. L 99, 1--808. 
Marine practice. 90, i— 181, 644. 
Mexican mining plant, Buffalo Forge Co. 99, ii— ^97. 
Draft gages: 

Barrus gage. 90, i— ♦487. 

New draft and blast pressure gage. By J. H. Klnealy. 96, i--*87. 
Draft regulator, Thiell. 93, i— ♦261. 
Draft sheet forms. 94, ii— ♦248; 95, i— ^134. 
Draftsmen, Demand for good. 90, ii — ^235. 
Drainage: 

Florida, Projected drainage works. By J. F. LeBaron. 94, 11—^66; 94* 

ii— 72, 129. 
House drainage from the architect's point of view. By F. G. Corser. 

91, ii— ^258, 289. 337. 
Indiana, Notes. 94, i— 293; 96, i— 86. 
Kankakee Marsh, Extracts from Campbell's report and Whltten's paper. 

92 ii— 410 421. 
Mexico Valley. 90, i— ♦317, 339; 91, ii— 645, •570, •582; 94, i— 189, 857, 

500; 95, ii— 199. 
Mine drainage. (See Mining.) 

Minnesota, Red River Valley, State work. 99, i— 386. 
Nebraska City, Neb., Notes. 90, i — 438. 
Netherlands, Pumping machinery. 93, ii — ^98. 
New Orleans: 

Inspectors' examination under the new Commission. 97, 11—165. 
Notes. 93, i— 169; 93, ii— 485; 94, i— 308; 96, 1—96, 129, 297. 
Proposed system. 94, ii— 380; 96, i— ♦356. 
Pumping stations. Cost of electric and steam pumping compared. 

97, i— 182. 
(See also Sewerage, New Orleans.) 
Railway embankment, Westerwald Ry., Germany. 90, 1 — ♦436. 
Relation to malaria. 94, ii — 488. 
Street intersection, Dedham, Mass. 93, ii— 497. 
Subsoil: 

Brunswick, Ga., Sewer underdrains. 96, 1 — 205. 
Lenox, Mass., Form and construction of underdrains. 91, ii — ^186. 
Little Falls, N. Y., Babcock's ground water conduit 92, 1 — ♦661. 
Newton, Mass., Details of sewerage and drainage systems. By G. 

M. Warren. 96, i— 12. 
Proper position for underdrains. 96, i — 369. 
Rutland, Vt., Circular drop manhole. 96, i— ♦338. 
South Framingham, Mass., Purification of sewer underdrainage. 
96, i— ♦lOO. 
World's Columbian Exposition. 93, ii— 67. 
Zuyder Zee. 92. ii— ^242; 94, ii— 336. 
(See also Irrigation; Land reclamation; Sewerage.) 
Drainage area: 

Adirondack region. New York State. By G. W. Rafter. 99, i— ♦310. 
Diagram for estimating required storage capacities for different daily 
volumes of water per square mile of drainage area. By F. S. 
Bailey. 97, i— 141. 
Flow of sundry streams from October 1, 1891, to October 1, 1892. 98, 

ii— 266. 
Method for determining supply from watersheds. By J. L. Greenleaf. 

95. i— ^238. 
Run-off from drainage basins in the U. S. By F. H. Newell, 93, 1—484. 
Sudbury River. (See Water supply, Boston.) 

(•) denoCea an Illuatrated article, (t) denotes an Ineet sheet 
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Drains: 

Babcock's ground water conduit. 92, i — ♦661. 

Cast Iron open drains. 94, i — ♦479. 

Charleston, S. C, Tidal drains. Present and proposed. 90, U — ^364. 

Definition of drain. 93, i— 135, 232, 331. 

Gradient indicator for drains, Wallas. 90, i — *250. 

House drains. Four-inch vs. six-inch drains. By G. M. Lawford. 91» 

11—294. 
Lenox, Mass., Form and consitruction of underdrains. 91, 11 — 186. 
Peculiar form of underdrain, Filter bed at Little Falls, N. T. 99, 

1— ♦392. 
Proper position for underdrains. 96, 1 — 369. 

Tile: 

Indiana, Sizes recommended for use. 96, 1 — 86. 
Waterloo, Ontario, Filter beds. 96, i— ^222. 

Drawbars: 

Height adjuster, Graham automatic. 98, 1 — 377; 98, 11—10. 

Height of drawbars. 90, 1—608; 93, 1—229, 583. 

Repair of, on freight cars, Action of Central Railway Club. 91, il — 54L 

Safety stop for Janney coupler. 92, i — ♦20. 

Wadley continuous. Central of Georgia Ry. 93, 1 — ♦422. 

(See also Car couplers.) 

Drawing: 

Conventional sections for mechanical drawing. 98, 1 — ♦356. 
Cross-section paper. 91, 11—^77; By W. F. Durand, 93, ii— •248; 98, 
ii— 376, 433. 497; 94, 1—434. 

Lettering drawings: 

Economy of different styles of letters. By R. C. Vial. 96, 11 — ^79, 

107. 
Freehand slant. By C. W. Reinhardt 95, 1- ♦381. 
Ockerson's apparatus for lettering and working topographical 

maps. 92, 1—124. 
Stencils, Use of, Sterling & Co. 98, 1-295. 
Stylographic one-stroke lettering. 93, i — 255. 
Light and shade, Theory of. 94, ii— 131. 

Multi-color copying process, Warren Bwen, Jr., & Co. 93, 11 — ^160. 
Rapid methods. Use of time-saving devices. By L. F. Rondinella. 97, 

i— ^189, 218. 
Shop drawings. Bridge works* rules. By C. H. Wright 95, i— ♦82, 107. 

Tracing linen: 

Bright side. Use of. 94, 11-387. 

Dull side. Use of. 94. 11—410. 

Erasures, Best method of making. 94, 11 — 515. 

Stamping titles. 95, 11—363. 

Drawing office. Relation to the shop. By A. W. Robinson. 94, 1 — 501. 
Drawing office appliances. By A. W. Robinson. 94, 11 — ♦492. 
Drawing pen, Alteneder. 93, ii— ♦349. 
Drawing table, Pen-Jay adjustable. 96, 11— ^77. 

Dredge pumps: 

Booth. Advantages of three double-acting plunger pumps operated 

directly by steam cylinders. 92. 1— ♦290. 
New York harbor work, Joseph Edwards Dredging Co. 92, 1 — 1265. 
(See also Pumps, Centrifugal.) 

Dredges: 

Bates hydraulic: 

Chicago drainage canal. 94, 11 — tl90. 
MlssisEippi River improvements. 96, 1—272, t277, 306. 
Russian dredge built by Cockerill Co. of Belgium. 99, 11—295. 
"97, 11—112" meanA "Tear, 1897, secood rolume, page 112.'* 
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Dredges: (Continued.) 
Bowers hydraulic: 

Litigation. 94, ii— 154, 325; 96, ii— 330; 97, 1—16, 167, 216, 241; 97, 

J J 284 • 99 ii 209. 

Pacific coast work. By J. H. Miller. 92. ii— 116, •186. 
Clamshell: 

Hussey delivering. 95, i— 1379, 386. 

Osgood ten-yard dredge, Buffalo breakwater extension. 99, i — *66. 
Combined bucket, suction, and landfilling dredge, Smulders Co., Rotter^ 

dam. 97, ii— 165. 
Compressed air. Description of apparatus used in Weser river. 95t 

i— ♦39. 
Dipper: 

Bucyrus dredge. 93, ii— ♦SSS. 

Excelsior Iron Works, Chicago. 93, ii— t207, t226; 95, i— •864. 

New York State canal improvements. Dry and wet excavatioiL 

97, ii— tl94. 
Osgood dredge. 97, ii— •195. 
"Pan American," for use on Great Lakes, Wire rope hoist. 99, 

ii— tl9. 
Vulcan, Phosphate rock digging. Florida. 96, i — •86. 
English and American. Comparative merits. History. 96, 1 — •181» 

187, 226, ♦291. 
Evolution of the dredge. 96, i— ^291. 
German stone dredge. 90, ii — ^139. 
Hydraulic: 

Bates. (See above, Bates hydraulic.) 

Bowers. (See above. Bowers hydraulic.) 

Duluth harbor work. 94, i— 218. 

Hussey delivering dredge. 95, i— 1379, 386. 

Largest dredge in existence, for work on the Mersey bar near 

Liverpool. 93, ii— 268. 
Maas river improvements. By W. G. Triest, Jr. 94, Ii — 361. 
Mississippi River dredges. 97, ii— 56, t68; 98, U— 232, •236, 281, 418; 

99, i— 257; 99, ii— 1376. 
New South Wales, Early dredges. 97, ii— 165. 
New York harbor work. 92, i— 1264, 276; 99, i— 405. 
Pioneers of centrifugal pump dredging. 97, i — 378; 97, ii — 107. 
St. Lawrence Power Co.'s canal, Massena, N. Y., Morris Machine 

Works. 98, ii— ♦373. 
Sand-pump dredgers on the Mersey bar. 99, i — 424. 
Von Schmidt dredge on Potomac flats at Washington. 94, 1 — 6; 96, 

i— 386. 
Water Jets for loosening muck. Chicago canal. Records of work. 
95, ii— ♦13. 
Hydraulic, ocean-going: 

Columbia River, Oregon. 95, ii— 395. 
"Gen. C. B. Comstock,** Galveston, Texas. 95, 11- ^91, t308. 
Ladder: 

Bristol channel, England. 92, i— 183; 96, i— 161. 

Bucyrus dredge. 92, ii— ♦lOl, 206; 97, ii— ^244. 

Electric dredge, Smulders, of Holland, for service in Spain. 96, 11 — 

145. 
Excavation of gold-bearing gravel in Australia and New Zealand 

with Bucyrus dredge. 97, ii— ^244. 
Hunter & English, London. 95. ii— 305; 96, i— ^181. 
Libau, Russia, Dredge fitted with pulverizer. 95, ii — ^177. 
Maas river improvements. By W. G. Triest. Jr. 94, ii — 36L 
Placer mining, Bannack, Montana. 97, ii — ^244. 
Trestle-filling with Bucyrus dredge. New Orleans & Northeastern 
R. R. 92, ii— ♦lOl, 206. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Dredges: 

Ladder: (Continued.) 

"Triton," English dredge for Ceylon. 92, il— 271* 
Vladivostock harbor, Russia, 1,000 HP. 99, 11— 1229. 
''William Price Hopper," Simons & Co., Scotland. 99, i— 267. 
Manchester canal. Dredger and soil transporter. 91, li — *221, HIS. 
New York Dredging Co., Patents. 96, ii—281, 330. 
Nicaragua canal, at Greytown. 91, i — ^510. 

Steam tenders for hydraulic dredges on Mississippi River. 99, 11— t378. 
(See also Excavators; Trench machines.) 
Dredging: 

Baltimore, Md. 93, i— 111; 97, i— 173. 

Brunswick, Ga., Dynamite used in dredging, by C. P. Gk>odyear. GoT- 

ernment appropriations. 96, 11 — 214, 251. 
Cost of dredging: 

Baltimore, Md. 97, i— 173. 

Danube River work, 1890-1893. By C. H. L. Kuehl. 95, 1—808. 
New York City. 97, i— 173. 
Queensland. 92, i— 22. 

United States, Tables compiled for Nicaragua Canal CommlBSion 
by T. J. Hains. 98, i— 108. 
France, Gironde River plants. 93, i— 493. 
Handling and disposing of dredged ' material. Six difTerent systema 

described. 95, i— 384. 
Pioneers of centrifugal pump dredging. 97, 1 — 878; 97, ii — 107. 
Potomac River dredging. 94, i — 4. 
Stranded steamers, Dredging under. 96, 1 — 88. 
Drill boat "Rand," Drilling rock under water on New York State canals. 

97, ii— tl95. 

Drill hole. Stopping flow of water in, Anniston, Ala. 95, i — 188. 
Drilling: 

Curvature of holes. Tests. 94, ii — 294. 

Electric power, Cleveland iron mines. 93, ii — 153. 

Relative economies of machine work and hand work. Experiments in 

Norway. 91, ii— 95. 
Submarine: 

North River, New York City. By J. A. Bensel. 94, 11—10. 
Oswego, N. Y., harbor. 94, i— ♦131. 
Well sinking. 92, ii— ^122, 572; 93, ii— 326. 
Drilling machines: 

Ainley-Oakes, for boring angular holes. 91, 1 — ♦288, t579. 

Baush & Harris eight spindle multiple, with adjustable spindles. 97t 

i— ♦118. 
Bement, Miles & Co., Double drilling machine for bridge eye-bars. 

98, i— ^202. 
Colburn's portable. 94, ii— ♦llO. 
Niles heavy horizontal. 96, ii— ♦269. 

Upright power drills of Buffalo Forge Co. 90, i — ^292. 
Drillings, Standarized cast iron, for analysis. 98, 11—309; 99, 1—339. 
Drills: 

Compressed air. McCulloch drill used at Rlo-Tinto mines in Spain. 

91, ii— ^695. 
Electric: 

Coal-mining company, France. Utilization of water in strata 
through which heading is driven. Speed governor for Pelton 
water wheel. 97, ii— ♦63. 
Design of various types. By H. N. Marvin. 92, ii — •HI. 
Edison Co.'s drills. By H. W. Leonard. 91, 1—352, ^470, 478, ^476; 

91, ii— 63. 
General Electric Co.'s drills. 92, 11—^178 ; 93, 1— •494. 
MacKay Electric Reciprocating Tool Co., Boston. 93, 11—605. 
Marvin drills. 92, 11—^171; 95, 11—^319. 

"97, 11—112" means "Year. 1897, second volume, page 112." 
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Drills: (Continued.) 

Front-head for rock drill with removable buahing, McKleman Drill Ga 

97, i— ♦298. 
Ingersoll-Sergeant, History of. 94, ii — S3. 

Rock drills for tapping blast furnace. By David Baker. 92» li'-^427. 

Schuttler continuous-acting. 92, ii— •318. 

Submarine drill. Hydraulic lifting apparatus. 94, i— •132. 

World's Fair exhibit. 93, ii— 508. 
Driven wells. (See Wells.) 

Drop forgings. Bliss trimming press. 94, i — •183. 
Drown, Thomas Messinger, Biographical sketch. 98, 1 — 186. 
Dry docks: 

Alexandra, Belfast, Ireland, Notes. 99, ii— •242. 

Algiers, Louisiana, Notes on specifications for floating dock. 98, ii— 
159. 

Boston, Mass., Details of masonry dry dock. 99, ii — ^42, 89. 

Brooklyn: 

Accident to caisson. 96, ii— 209, 337. 

Contract, Trouble over. 95, i— 233. 

Designs faulty. Trouble with construction. Responsibility. 96| 
ii— 201. 

Floating dock. Proposition of private corporation. 98, 1 — 96, 106.- 

Injustice to Mr. Menocal. 97, ii— 200. 

Leakage in. Sheet piling and stone vs. timber in dry dock coii« 
struction. 97, i— 289, 312, 321, 329; 98, i— 17, 89, 185. 

Repairs on dock. 97, ii— 168, 200; 98, i— 17, 89, 185; 99, ii— 33, 80, 81. 

Sheet piling and stone vs. timber in dry dock construction. 97| 
i— 329. 

Stone dock and other improvements. 99, ii — 33, 80, 81. 

Timber dock dimensions. 90, i— 441; 96, ii— 161. 

Transfer to Bureau of Construction and Repairs. 97, ii — ^168, 200. 
Chicago Ship Building Co., Details. 95, ii— ^51. 
Cleveland Ship Building Co., Details. 98, ii— ^150. 
Construction of docks. Recent practice. 93, i — ^t605. 
Detroit, Mich., General description. 91, ii — ^407, 493. 

Dimensions: 

Dimensions of locks, entrances, etc., with regard to the increasing 
sizes and changing shapes of vessels. By R. C. H. Davison. 
99. i— 423. 
Standard system for recording dimensions. By R. A. CummixigSs 

98, i— ^98. 

Floating: 

Advantages of. Recommended by Commander Dickins for U. & 

Government 97, ii — 153. 
Algiers, Louisiana, Notes on specifications. 98, ii — ^159. 
Hamburg, Germany, Notes. 97, ii — 177, 311. 
Havana, Cuba, Notes. 97, Ii— 177, 311; 99, ii— 233, 324. 
New York Navy Yard, Proposition of private corporation. 98, i— • 
96, 105. 
Great Britain, List of large docks. 98, i — ^98. 
League Island, Phil., Timber dock of Simpson type. 91, 1—^245; 99« 

ii— 81, 83, 277, 345. 
Mare Island, Cal., Cofferdam and concrete mixer. 91, 1—116. 

Masonry: 

Boston. U. S. Navy dock. 99, ii— 142, 89. 

Compared with timber dry docks, Endicott's report 99, 1 — 86, liS, 
213. 
Natural docks, St Croix River. 98. ii— 150. 
New Orleans, La., Notes. 93, i— 265; 93, ii — 365. 
Newport News, Va., Details of shipbuilding plant 91, 1 — ^465, 522. 

(*) denotes an Illustrated article. (f) denotes an ineet sheet. 
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Dry docks: (Continued.) 

Port Royal, S. C, Designs faulty. Trouble with constnictioii. 96» 

11—146, 201. 
Portsmouth, N. H., Stone dock. Contract awarded. 99, 11—201. 
Puget Sound, Washington. 92, 1— 1600; 96, 1— fSO. 
Shanghai, China, Notes. 99, 11—201, 277. 

Timber: 

Brooklyn dock. 90, 1—441; 96, 11—161. 

Compared with masonry dry docks, Endlcott's report. 99, 1 — 86, 145, 

213. 
Concrete walls on timber floor suggested. 97, 11 — ^137, 156. 
League Island Navy Yard, Phil., Simpson type. 91, 1 — *245; 99, ii-^ 
81. 83. 277, 345. 
Timber and masonry. 96, 11—264. 296; 99, 11—368. 
Timber vs. sheet piling and stone. 97, 1 — 329. 

U. S. Government: 

Comparative merits of various types. 97, 11 — ^137, 165. 

Condition of docks. 94, 11-143. 619. 

Floating docks recommended by Dickins. 97, 11 — ^153. 

Needed expenditure. 94, 11 — 364. 

New docks recommended by Board of Experts. 97, 11 — ^209, 885. 

(See also above.) 

Dry kilns. (See Blower systems.) 

Drying and heating plant. Cummer portable. Mounted on standard raUwaj 
trucks. 96. 11— ♦Se. 

Dry-rot. Spread of, in timber. 96. 11—68. 73. 

Duluth's commerce. Growth of. 90. 1 — 272. 

Dump cars. (See Cars.) 

Dump scow. Shallow water. H. A. Gray. Toronto. 92. 1 — •499. 

Dump wagons: 

AusUn. 92. 11- ^212. 

Becker. Automatic tailboard. 98. 11- *206. 

Capacity of. 99. 1—249. 

Metal wagons. Kansas City Wheel Scraper Co. 97, 11 — •213. 

Duncan, Louis. Biographical sketch. 96. 1 — 135. 

Duodecimal system of notation. 96. 11—72, 74, 122. 

Dust, Collection in shops. 93, 11—92. 

Dust flue. Concrete-steel, Arkansas Valley Smelting Co.. Leadville, Cola 

99. li— ♦SSe. 
Dynagraph. Metal, for testing machinable qualities of cast iron specimens. 

99, ii— 391. 
Dynamic possibilities. Future. 92, 11-263. 
(See also Engines, Wellington series.) 

Dynamite: 

Dredging with, Brunswick, Ga. 96, 11—214. 

Exploded by warming. 96, il — 433. 

Thaw-box for dynamite. 93. 1—159. 

Unfreezable dynamite. By E. E. R. Tratman. 93, 1 — ^201. 
Dynamite guns. (See Guns. Pneumatic dynamite.) 

Dynamometers: 

Automatic absorption. By G. J. Alden. 90, 1— •608. 

Bedell transmission. 97, 1 — *3S7. 

^e\t dynamometers. By S. P. Watt 91. 1-^602; 92. 1— •499. 

Combination absorption and transmission for laboratory parposes, 

Flather's. 98. 11—142. 
Hydraulic, Brake tests. 93, 11—^66. 

Locomotive. Purdue University experimental locomotive. 92, 1 — •504. 
Riehle-Robinson transmission. 96. 1 — ^270. 
Shaft dynamometer. 92. 1- ^499. 

"97, 11—112" means "Year, 1897, second volume, page 112." 
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Dynamos: 

Alternating current. Results accomplished In distribution of light and 

power. By W. L. R. Emmet 96, 1— •326. 
Building of. 94, li— 71. 
Bullock engine type. 99, 11— *192. 
Capacity limits In direct-current machines. By A. D. Adams. 99, 

11—339. 
Direct-Connected to Impulse water wheels, Columbus, Ohio. 99, 11 — *428. 
Direct-driven: 

Arnold system of connecting dynamos and engines. 94, 1 — *414. Bj 

G. A. Damon. 98, 11— •28. 
DlBCUSSion. 93, il— 329. 
Gas engines. (See below. Gas engine drlyen.) 
Germany, Electric power stations. 96, 11 — ^t264. 
London Electric Supply Cor., at Deptford. 99, 11 — 85. 
Raworth steam engine. 96, li — *141. 
Sturtevant Co., Engine and generator entirely enclosed. 99, 1 — 

♦215. 
Test of 300-K-W. railway unit at different loads. 99, 11-356. 
Floor stand, Ball and socket, Alezlan Brothers hospital, Chicago. 99, 

li— ♦SS. 
Folsom-Sacramento transmission plant 96, 1 — *302, 304. 
Gas engine driven: 

Danbury, Conn., Brake test of engines. By A. W. Burchard. 96, 

i— 335, 336. 
Discussion. Perry's paper. 97, 1 — ^297. 
Failures of engines, Coatbridge, England. 97, 11 — ^138. 
Interesting speed regulation of dynamo and Nash gas engine. Bay- 

lisfi Co. 97, i— 103. 
Westinghouse Electric & Mfg. Co., 650-HP. engine. 99, 1— •288. 
Gates multipolar, 18 different dynamos from one complete pattern. 96, 

i— •36. 
Horizontal plane, Oregon City plant 95, 11 — ^247. 
Lundell, Efficiency of. 94, i— 67. 
Niagara Power Co. 94, i— 427. 

Slow-speed direct-connected generators for railways or power tranik 
mission. Losses and efficiency at different rates of speed. 97, 
11— 1342. 
Test of railway plant, Brockton, Mass. 98, 11—230. 
Tests of World's Fair exhibit 93, U— 115. 

Thompson-Ryan continuous current Balancing coils designed to elim- 
inate reaction. By L. B. Howell. 96, 1— tl62. 
Three-phase alternating current, Edison Electric Illuminating Co., 

Brooklyn. 97, ii— •240. 
(See also Electric motors.) 

E 

Barth pressure against retaining walls. Experiments. Apparatus used. 

By A. A. Steel. 99, ii— ^261. 
Earthquake countries, Building construction In. By John Milne. 91, 1 — 88. 
Earthquakes: 

India, June, 1897. 97, ii— •290. 
Japan. October. 1891. 92, i— ^26; 92, li— •HO. 
List of great earthquakes with loss of life. 94, 1—421. 
Earthwork cross-sections. Formulas for computing. 91, 1—208, •864; 94, 

i— 160, 430; 94, 11—73, 113, 344; 95, 1—122, 260. 
Earthwork overhaul: 

Estimating by means of the profile of quantities. By S. R Fisher. 91, 
1—98, 130, 134, 254, 377. 
(*) decaCes an Illustrated article. (t) denotes an ineet ah«fi^ 
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Elarthwork overhaul: (Continued.) 
Specifications: 

Interpretation of. In contract work. 95, ii — ^314. 
Need of improved classification of material. Average hanL 90, 
1—329. 688. 
Earthwork slopes in the tropics, Nicaragua canal estimates. 96, 1— 416« 

417; 96, 11—107; 97, 1—58. 
Earthwork tables. 95, 11—107. 
Eastern Maintenance of Way Association, Convention, Portland, Me. 99, 

U— 232. 
Eaton, Horace L., Somervllle, Mass., Suicide. 95, 11 — ^376; 96, 1—24. 
Econometer, Instrument for indicating the percentage of carbon diozlda in 

fine gases. 98, 1— *226. 
Economics, Relation of engineering to. By William Kent 95, li— 166. 
Edge Moor Bridge Works, Edge Moor, Del., Notes on shops. 98, 1—214. 
Edison-Holzer Steel & Iron Process Co. 99, 11 — ^274. 
Edison iron ore concentrating works at the Ogden mines, Edison, N. J. 97« 

U— 306. 
Education: 

Commercial: 

German Mono-technic schools, Lessons for Americans to learn. By 

J. B. Johnson. 98, 11-108, 360. 
Layton's paper before Society of Arts in London. 95, 11 — 8. 
Engineering. (See Engineering education.) 
Industrial: 

German Mono-technic schools. By J. B. Johnson. 98, 11—108, 860. 
United States and foreign countries. 94, 1 — 344. 
Mechanical training, Critical side of. By A. B. W. Kennedy. 94, 11— 16S. 
Special school for training machinists, foremen and mechanical engi- 
neers. Outline of. By M. P. Higgins. 99, 11—865, 368. 
Technical education. By De Volson Wood. 94, 11—156; 97, 11- lOL By 
James Loudon. 99, 11 — 347. 
Egypt, Notes on. 90, 11—171, 192. 

Elco gravel, road-making material, Illinois. 95, 1 — 129. 
Electric battery, Jacques. 96, i— 336; 98, 11—197. 

(See also Storage batteries.) 
Electric conduits. (See Conduits; Electric railways. Conduit system; Sub- 
ways.) 
Electric currents: 

Determining frequency of alternating currents. By Carl Kinsley. 98» 

11-143. 
Line constants for power transmission circuits, alternating currents. 

99, 1—220. 
Results accomplished In alternating current power transmission. 91, 

ii- •lei; 93, 1—251. By W. L. R. Emmet 96, 1— ♦326. 
Voltage regulator. Chapman. 97, 1 — •198. 
Electric ground currents. (See Electrolysis; Water pipe. Electrolysis.) 
Electric heating: 

Notes on electric heaters. By W. H. Merrill, Jr., and F. E. Cabot 98, 

1-505. 
Possibilities of electric heating. 90, 11—125. 
Revolution in electric heating. Melting and refining of metals. 98y 

1—533. 
(See also Car heating.) 
Electric hoists. (See Hoisting machinery.) 
BUectric lamps: 
Arc: 

Howard, tight glass globe. 93, 11-165. 
Inverted, for interior lighting. 93. ii— 373; 94, ii- 287. 
Light diffusing apparatus. Arrangement of two refiectort. 98, 1— 
•124. 

"97, il— 112" means "Tear, 1807, second volume, page 112." 
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Electric lamps: 

Arc: (Continued.) 

Photometry of the enclosed alternating arc. By Hilbish, MSatthewt 

and Thompson. 98, ii— 215. 
Tests at Buffalo, N. Y., Note. 93, i— 601. 
(See also Electric lighting. Arc lamps.) 
Incandescent: 

Current distributors. Drabble's scheme. Pennock's scheme. 94^ 

ii— 152; 97. ii— 152. 
Edison patent litigation. 93, i— 169, 217, 386; 93, 11—28, 86. 
General Electric Co.'s litigation. 93, i— 169, 217, 386. 
Glass substituted for platinum. Note. 94, i — 80. 
Invented by Henry Goebel, 1855. 93, i— 110. 
Isolated plant, J. L. Hudson Building, Detroit By F. R Drake. 

96, i— 85. 
Patents on incandescent lamps. 91, i — *394. 
Sawyer-Mann patent on filament invalid. 95, ii — 334. 
Standard Oil Co.'s tests. Difference between good and bad lamps. 

Portable photometer. By F. W. Willcox. 99, i— 884; 99, ii— 

•147, 225. 
T3rpe metal substituted for platinum. Note. 94, i — ^169. 
Vapor used in bulb. Note. 94, i— 41. 
Electric lighting: 

Alternating currents. Results accomplished. By W. L. R. Emmet. 96» 

i— ♦326. 
Arc lamps: 

Candle-power, Rating of. 95, 1 — 173. 

Circleville, Ohio. Cost. Combined with gas plant 94, 1—433. 

Cost of street lighting In principal cities and in each state of the 

United States. 95. ii— 26, 90; 98, ii— 102, 154. 
Isolated plant. Cost, J. L. Hudson' Building, Detroit By F. B. 

Drake. 96, i— 86. 
Series arc lighting from constant current transformers, Hartford, 

Conn. By W. L. Robb. 99, 11—227. 
Specifications for street lighting. 95, i — 234. 
(See also Electric lamps. Arc.) 
Baltimore, Md., Economy test of plant 98, 1 — 295. 
Boston, Notes. 93, i— 121; 98, ii— 247. 
Charging for current: 

Discussion at National Electric Light Association. 97, i — 381. 

London, Reduction. 93, i— 252. 

Multiple rate system, Washington, D. C. By Eustace Oxley. 98, 

i— ♦56. 
Visalia, Cal., 99, 11-151. 
Combined with water supply plant, St. Bernard, Ohio. 94, i — ^232. 
Cost of lighting: 

Cheapest plant in the world, Johnson, Vermont 96, ii — *232, 249. 
Compared with other lighting systems. Photometric tests In Col- 
ogne. 97, i— 52. 
Comparison of costs, running by gas power and by steam power, 

Coatbridge, England. 97, 11—133. 
Cost of street lighting in various cities and in states of United 

States. 90, i— 89, 607; 95, ii— 26, 90; 98, 11—102, 164. 
Evansville, Ind., Municipal and private ownership. 94, 1 — ^294, 869. 
Investigation by Kansas City Committee. 90, 1 — 607. 
New York street lighting costs excessive. 96, 11 — 278. 
Reports given at National Electric Light Association. 91, 1—280; 

96, 1-318. 
Topeka, Kan., Municipal plant 02, 1—598; 98, i— 270. 
Current distributors for multiplying power. 94, 11-152; 97» 11-*152. 
Detroit, Michigan: 

Boilers described in detail. 95, 1 — 1395. 

(*) denoCes an llluBtrated article. (t) denotes an in«et sheet. 
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Electric lighting: 

Detroit, Michigan: (Continued.) 

Municipal plant described. Cost of running plant 96» 11 — ^101. 
Specifications for plant. 94, 1 — 173. 

Success of municipal plant. Tabtilated results. 97, 11 — ^224; 98, 
11—162. 
England, Costs of operating private and municipal plants. 92, 11 — ^209; 

99, i— 69. 
Fuel economy. By E. 6. Connette. 93, 11—838; 94, 1—226, 324. By F. R. 
Low. 97, i— 370. 
Garbage as fuel, England. 97, 11—81, 137, 144; 98, U— 24; 99, i— 66, 

60; 99, ii— 2L 
Tabulated reports. 94, 1—226, 324; 95, 1-163; 96. 1—818. 
"Thermal storage." 93, i— 276. 
Grand Rapids, Mich., Municipal plant 98, 11—45, 241. 
Guadalajara, Mexico, Description of plant. 93, 11 — ^^291. 
Hempstead, N. Y., Specifications. 95, 11 — 117. 
Incandescent lamps. Isolated plant By F. E. Drake. 96, 1 — 86. 

(See also Electric lamps. Incandescent.) 
Johnson, Vermont, Cheapest plant in the world. Incandescent street 

lamps. Figures of cost. 96, 11- *232, 249. 
Kalamazoo, Mich., Bids for construction, with estimates of operating 

expenses. 94, ii — 108. 
Keswick, England, Water power electric light station. By E. W. Cowan 

and W. P. J. Fawcus. 90, ii— 1227. 
Lighthouses. (See Lighthouses.) 
Load diagram. 93. 11—358. 

London, Plans for lighting Queen Victoria St 91, ii— 19. 
Modem apparatus, Operating plants with. By W. J. Buckley. 96, 1 — 61. 
Montclair, N. J., A model f/anchise. 95, ii— 377, 382; 97, 1 — 106. 
Portable plant. Patented in France by Albert Collet 99, i — 335. 
Quarries at Binnewater, N. Y., Brief description of plant 97, 1 — 884, 

362. 
Railway service. By M. B. Leonard. 90, 11 — 89. 
Regulating number of lights burned by each consumer. Mount Whitn^ 

Power Co., Visalia, Cal. 99, 11-151. 
Regulating pressure. 94, i — 345. 
Rochester, N. Y., Description of plant. By Robert Cartwright 94, 

1—205. 
Rules for installation, Boston Manufacturers' Mutual Insurance Co. 90, 

ii- 119. 
San Francisco, Cal., Estimated cost of plant and cost of operation. Re- 
port to Mayor. 99, i— 331. 
Shoreditch vestry of London, Eng., Combined garbage disposal and 

lighting plant 97, 11-81, 137, 144; 99, 1—56, 60; 99, 11—21. 
Spokane Falls, Wash., Water power electric plant 90, ii — ^229. 
Standard candle power. 90, i — 616. 
Tacoma, Wash., Notes. 93, ii— 1; 94, ii— 280. 
Topeka, Kansas, Costs. 92, i— 598; 93, 1—270. 
Toronto, Ontario: 

Cost compared with gas. Municipal plant project 94, 1 — 10, 531. 
Specifications. 94, ii— 148. 
Tower system: 

Austin, Texas. 95, 1 — 72. 
Reason against adoption. 95, i — 106. 
Utica, N. Y., Cost, Report on municipal ownership. 96, 1 — 308. 
Vacuum tube lighting. 96, i— 361. 
Visalia, Cal., Mount Whitney Power Co. 99, 11-151. 
Washington, D. C, Charging for current. Multiple rate system. By 

Eustace Oxley. 98, i— ♦56. 
Webb City, Mo., Bids for franchise. 95, 11—361. 
World's Columbian Exposition. 92, 1-240; 93, 1—888. 

"07. ii— 112" means "Year. 1897, second rolume, page 112." 
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Electric lighting: (Continued.) 

Zurich, Switzerland, Combined with water supply and power planU. 

94, ii— 134. 
(See also Car lighting; Legal decisions; Municipal ownership; Photo- 
metry.) 
SSlectric locomotives. (See Locomotives, Electric) 
Electric meters: 

Discussion. By James Swinburne. 92, ii— 268, 276, 283, 296. 

Multiple rate system of charging for current, Washington, D. C. By 

Eustace Oxley. 98, i— •56. 
Non-integrating meters. By W. E. Ayrton. 99, il — ^16. 
Wright discount meter. 99, i— ♦lOS. 
SSlectric motors: 

Machine tool driving. 94, ii— 112; 96, 1—125, 142; 99, ii— •84. 

Mine haulage, Tests at Maybeury, West Va. 98, i— 123. 

Multi-speed, operating Stow flexible shaft, Johnson speed regulating 

system. 99, ii— •110. 
Operation at constant power, Leonard's invention. 91, ii — 522. 
Railway: 

Advance In use of. 93, i — 61. 
Brooklyn Bridge switching cars. 96, i — •106. 
"Bucking," Remedies for. 92, ii— 51. 

Economy and efficiency in street railway work. 90, ii — 394. 
Oearless motors for railway work. 91, ii — ^204; 92, i — ^126. 
Narrow gage railway service, (General Electric, 37-HP. 98, ii — •dS. 
Patton, driven by gasoline engine. 92, i — 10; 97, ii— 309. 
The perfect motor. 91, ii— 430. 
World's Fair Intramural Railway. 93, ii — •WO. 
Reciprocating armature. By C. J. Van Depoele. 90, ii — ^293. 
Shops of Southern Pacific Ry. 97, i— 367. 

Small enclosed, for fan or power purposes, Sturtevant 99, ii — •GO. 
Steel-clad, C. & C. Electric Co. 97, i— ^276. 
(See also Djmamos; Locomotives, Electric.) 
Electric power: 

Alternating currents. Results accomplished. By W. L. R. Emmet 96» 

i— ♦326. 
Aspen, Colo., Roaring Fork Electric Light & Power Co. and People'! 

Electric Light & Power Co. 98, ii— 331. 
Atlanta, Ga., Alternating current generation and distribution. By H. 

M. Atkinson. 99, i— 366. 
Bakersfleld, Cal., Water power plant for light and various power pur- 
poses. Timber fiume most notable feature. By J. D. Schuyler. 
97, ii— tl60. 
Baltic, Ct., Transmission of power to Taftville. 94, i — •365. 
Big Cottonwood Power Co., Salt Lake City, Utah, Details of plant By 

W. P. Hardesty. 96, ii— t220. 
Blue Lakes City, Cal., Transmission plant 97, ii — 321. 
Bodie, Cal., Transmission plant By T. H. Leggett 94, ii — •74. 
Brooklyn Union Station, Development and operation of a local trans- 
mission plant By W. S. Barstow. 99, i— 344, 348. 
Buffalo, N. Y., Transmission of power from Niagara. 94, i — 352; 95, 
i— 208; 95, ii— 222, 384; 96, ii— 96, ^389; 97, ii— 368; 98, i— 280, 
344. 
Charging for power. Methods of, Denver, Colo. 99, ii— 419. 

(See also Electric lighting. Charging for current) 
Columbia, S. C, Cotton mill. 94, i— •366, 379. 
Commerce Realty Co. building, St Louis, Mo., Details of mechanical 

plant. By W. H. Bryan. 99, i— 2, 8, 28, 103. 
Cost of transmission. Comparative economy of power transmission by 

gas and by electricity. 97, i — 297. 
Cripple Creek, Colo., La Belle Mill, Water & Power Co. 99, 11— 118. 

(*) denotes an illustrated article, (f) denotes an inset sheet. 
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Electric power: (Continued.) 

Difficulties in the use of water power under high heads. Small 

operating units and storage batteries. 97, 11 — 24, 120. 
Distribution and transmission. List of long-distance transmission 

plants. By Louis Duncan. 96, 11—229, 250. 
Distribution from central stations by direct and by alternating cor* 

rents. By L. A. Ferguson and H. A. Wagner. 98, 1—414. 
Economy of long-distance transmission. 92, 1—281; 97, 1—297. By H. 

P. Parshall. 99,11—16. 
Far Rockaway, L. I., Queens Borough Electric Light & Power Co.* 

Model plant. 99, 11— ♦166. 
Folsom-Sacramento plant. 95, 1— •243; 96, 1— •302, 304. 
Fresno, Cal. 96, 11— ^12, 22G; 97, U— 22 
Hartford Lighting Co., Rotary transformers and storage batteries. 99« 

1-355; 99, 11—79. 
Lachine Rapids, Montreal. By W. I. Bishop, 97, 1— t98; 98, 11—81. 
Lauffen-Frankfort, Germany, Transmission plant 92, 1 — ^281. 
Line constants for power transmission circuits. 99, 1 — ^220. 
Load diagrams. 93, 11—357. 

Lowell-Nashua, Mass., Three-phase current transformed to direct cur- 
rent for street railway line. 95, 11 — ^^254, 256. 
Mechanlcsville, N. Y., Details of plant. 98, 11- •ISO. 
Missouri-Edison Electric Co., St. Louis. Single-phase distribution of 

electric current. By H. A. Wagner. 99, 1 — 351, 355. 
Mount Whitney Power Co., Visalia, Cal., Device for regulating number 

of lights burned by each consumer. 99, 11 — 151. 
Niagara Falls: 

Applications of power. Plants for long-distance transmission. 96, 

11—56, 64. 
Buffalo, N. Y., transmission. 94, 1-352; 95, 1—208; 95. 11— 222» 884; 

96, 11—96, •389; 97, 11—368; 98, 1-280, 344. 
Niagara Falls Power Co. 90, 1—462, ^484; 90, 11- •418. 

Niagara Power Co., Power house. 96, 11 — ^389. By O. E. Dnnlapi 

97, li— ^242. 

North Tonawanda, N. Y., transmlESion. 97, 1 — 66. 
(See also Water power, Niagara Falls.) 
Ogden, Utah, Power house. 96, 11—224; 97, 11—^18. 

(See also Water power, Ogden, Utah.) 
Pelzer, S. C, Dam and power house. 96, 11 — •34. 
Plumb, Burdict & Bernard, North Tonawanda, N. Y., Transmission 

from Niagara Falls. 97, 1 — 66. 
Pomona, Cal., Long-distance transmission. 93, 1 — ^256, 477. 
Portable plant. Patented in France by Albert Collet. 99, 1 — 335. 
Portland, Oregon, Transmission plant. 92, 11 — 52; 95, 11- •247. 
Printing plant of the W. B. Conkey Co., Hammond, Ind. 98, 11— •810, 

312, 362. 
Rating plants upon the heat-unit standard. 97, 1—351. By W. S. Al- 

drlch. 97. 11—382. 
Redlands Electric Light & Power Co., Cal., Plant By C. E. Fowler. 

99, 1-164. 
Rochester, N. Y., Plant of Citizens' Light & Power Co. By Robert 

Cartwright. 94, 1-205. 
Sacramento. (See above, Folsom-Sacramento.) 
St Louis, Imperial Electric Light, Heat & Power Co. Modem central 

station. By G. A. Damon. 98, 11—^28. 
Salt Lake City, Big Cottonwood Power Co. Details of plant By W. P. 

Hardesty. 96, 11— 1220. 
San Antonio, Cal., plants. 92, 11—137; 99, 1—164. 
Ban Gabriel Electric Co., Cal. Transmission plant By C. E. Fowler. 

99, 1— tl64. 
Seattle, Wash., Transmission plant at Snoqualmie Falls. 99, 11—66, 129. 

"97. ii— 112" means "Tear. 1897. second Tolame. page 112." 
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Electric power: (Continued.) 

Silyerton, Colo., Long-distance transmission combined with water and 

electric power. 95. ii — •114. 
Single-phase distribution of electric current. Missouri-Edison Electric 

Co., St Louis, Mo. By H. A. Wagner. 99, i— 351, 355. 
Southern California. Long-distance transmission: Redlands Electrie 

Light & Power Co.; San Antonio Electric Light & Power Co.; 

San Gabriel Electric Co.; Southern California Power Co. Bj 

C. E. Fowler. 99, i— tl46, 152, tl64, 217. 
Taftville, Ct. Cotton mill. 94, i— ♦365. 

Telluride, Colo., Long-distance transmission plant. 92, ii — 62. 
Transmission plants, Lists of. 92, i— 281; 95, ii— 64, 114. By Lonii 

Duncan. 96, ii— 229, 250. 
Woonsocket, R. I., Plant for manufacturing purposes. 94, il — •251. 
(See also Electric lighting; Electric railways; Mining; Pumping en- 
gines; Pumps; Shops and factories; etc.) 

Electric railways: 
Accidents: 

Braking apparatus on street cars needs improvement. 99, ii — ^186 

Running away of electric cars on grades. List 99, i — ^319. 
Aurora & Ceneva, Litigation over right of way. 99, i — 316. 
Baltimore Belt R. R. (See Tunnels, Baltimore Belt R. R.) 
Berlin, Germany, Combined trolley and conduit system. 99, ii — *70. 
Blackpool, England, Side running trolley. 99, ii — •ITS. 
Block system: 

Buffalo, N. Y. 93. U— 345. 

Lowell & Suburban Ry., Mass. 99, i— ^330, 332. 
Booster system. 94, ii— 345; 95, ii— 334. 

Boston, Urban growth and Boston railways. By Louis Bell. 96. 1 — •886. 
Bound Brook. N. J., Rapid construction. 97, -ii — 321. 
Braking power. Reversed motors. 92, ii — 13, 20. 
Breslau, Germany, Notes. 99, i — 225. 

Bridgeport, Conn., Accident, Car fell from trestle. 99, il — 81. 88, 186. 
Brockton, Mass., Test of power plant 98, ii — ^230. 

Brooklyn, N. Y.: 

Accidents, Notes. 93. ii— 225; 94, i— 509; 96. i— 1; 96, U— 17, 38, 49. 

Cars for theater or picnic parties. 96, i — ^72, •75. 

Freight traffic. 96, i— 281. 320. 

Premiums to employees for good conduct 96. i — 32. 361. 

Speed limit. Notes. 93, ii— 481; 94, il— 439; 96, 1—17, 201. 217; 96, 
ii— 81. 

Tracks. Relaying on Fulton St. near City Hall. 96. ii— 168. 
Brooklyn & Coney Island, Closed conduit. 92, i — 284. 
Budapest. (See below. Conduit system; Underground.) 
Buffalo. N. Y.. Notes. 94. ii— 50. 

Canal & Claiborne, Power plant at New Orleans. 97. ii — •124. 
Catskill. Cairo & Windham. Proposed. 96. ii— 337. 402. 
Cedar Rapids. la.. Patton gasoline-electric motor. 97. 11 — 809. 
Chemnitz. Germany. Trolley wires hung from house walls. 94, 11—498. 

Chicago: 

Change to electricity. West and north side lines. 94. ii — ^90, 108. 
Love conduit system. Notes. 92. i— 285; 93. 11—346; 96. 11—286. 
Proposed new lines. Yerkes control. 94. 11 — 317. 
Report by Council. 98. ii— 246. 

Chicago & Milwaukee. Long-distance power transmission. Details of 

road and power station. 98. ii— 120. •124. 
Chicago & St Louis. Details. 92. i— ^173. 250; 94. 1-^6. 879. 
Cincinnati, Ohio, Notes. 98. ii— 422; 94. 11-173. 
Cleveland. Ohio. Notes. 93, 1—379; 94, ii— 128; 96. 11—387, 868, 892. 
Competition with steam. (See Railways, Electric traction.) 

(*) denotes an Illustrated article, (t) denotes an inset sheet 



90 ELECTRIC RAILWAYS. 

Electric railways: (Continued.) 
Conduit system: 

Air-chamber prevents water reaching bare wire, Hamburg and 

Vienna. 96, 1—92; 97, 11—97. 
Barkley system. 92, 11— •380. 

(See also above, Air-chamber.) 
Bentley-Knight system. 94, 1 — 64. 

Berlin, Ger., Combined trolley and conduit system. 99, 11 — ^70. 
Black patents, Test of system at Roanoke, Va. 90, 11 — 646. 
Budapest 91, 1— •115; 92, 1—517; 93, 1—601; 94, 1—64. 
Chicago, Love system. 92, i— 286; 93. 11-346; 96, 11—236. 
Closed conduit. (See below. Surface contact) 
Coney Island. 93, 1—575; 94, 1—64. 
Hamburg, Notes. 94, 11—489; 97, 11—97. 
India, Madras, Similar to line at Budapest 96, 11— •322. 
"K. A. K.," Test at Springfield, Ohio. 96, 11— •SI. 
Lawrence system. 94, 1 — 65. 
New York, Lenox avenue. 95, I— ^188; 96, 1—177; 96, 11—409; 98, 

i— 311; 98, 11—360. 
Peterson system. Notes. 93, 11-345; 94, 1—76. 
Practicability. Stetson's paper. 94, i — 63. 
Substituting for overhead trolley in small cities. Wisdom of. 98p 

11-200. 
Vienna, Air-chamber for keeping water from contact with bare 

wire. 96, 1—92. 
Walker system. 98, 11-^71. 
Washington, D. C. 93, 1—317, 376; 93, 11—346; 94, 1—189, 273, 401; 

95, 1— ♦188; 95, 11-348; 97, 11-387; 98, 1— tl24, 128. 
Wightman system. Note. 96, 1—201. 
Coney Island, (Conduit system. 93, 1 — 575; 94, 1 — 64. 
Continuous rails, Advantages of. 94, 1 — ^262. 
Control. Public. 95, 1—40. 
Counterweights, Kuhlmann system: 
Portland, Oregon. 93, 1— •620. 
Providence, R. I. 94, 11-287. 
St Paul, Minn. 98, 1—121. 
Denver, Colo., Use of T-rall. By J. A. Beeler. 93, 11—^237. 
Detroit Mich.: 

Municipal ownership. 99, 1—209; 99, 11—17, 38, 400. 
Rail-wagons on trucks. 99, i— ^378. 
Development of the electric railway. By R. Hunt 92, 1—97; 92, 11—20, 

33; 93, 1—61, 228; 94, i— 50. 
Economy: 

Comparative economy of cable, electric and animal power. 91, 

1—487, 496; 91, ii— 394, 395. 
Comparative economy of the cable and electricity. Tabtilated 

summary. 92, ii — 404. 
Comparative economy of compressed air and electricity. Reports 

by Emack, Black, Haupt and McFarland. 97, 11-228, 233. 
Comparative economy of gas, electric and animal power. 94, 

1—360. 
Cost of difTerent systems. Paper by Mr. Sellon before English So- 
ciety of Engineers. 92, 1—383. 
Coet of current to railways which buy the "juice" to operate their 

lines. 98, 11—46. 
Cost of electric power at the switchboard. Facts and figures bear- 
ing on the operation of 44 power stations. By R. W. Conant 
98, 11-181. 
Cost of motive power in New York and Massachusetts. 97, 11 — 62. 
Discussion of the trolley system, earnings, expenses, etc. 91, 11—279, 
286. 

••9T, il— 112" means "Year. 1S97, second volume, page 112." 
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Electric railways: 

Economy: (Continued.) 

Distribution of power and multiphase current transmission. Com- 
parative merits of auxiliary system. By Maurice Hoopes. 97, 
ii— 275. 
Economy and efficiency of the electric motor. 90, ii — 394. 
Economy in construction and operation. Paper by Mr. Knox. 97, 

ii— 287. 
Equipment and operation of plant, Syracuse, N. Y. By H. S. New- 
ton. 95, ii— 199. 
Year's record of a line. Coal consumption. Earning and operating 

expenses. 93, i — 380. 
(See also below. Power plants.) 
Blmira, N. Y., Rapid construction. 90, ii— 307. 
England, Notes. 91, ii— 50; 93, i— 236, 278. 
Englewood & Chicago, Power plant and cars. 98, i — ^2, ♦82. 
Experimental track. General Electric Co., Schenectady, N. Y. 97, i — ^286. 
Feeders, Underground. By G. W. Baumhoff. 92, ii — 402, 549; 9S, ii— 861. 
Freight traffic. (See Street railways. Mail, express and freight seryice.) 
Glasgow, Scotland: 

Controversy over bids for steam engines. 99, ii — 188, 259. 
Generation and distribution of electric power. 99, i — 289. 
Great Britain and Ireland, New lines, American contractors. 97, 11 — ^279. 
Hamburg, G^ermany: 

Air-chamber prevents water reaching bare wire, in conduit system. 

97, ii— 97. 
Conduit system. 94, ii— 489; 97, ii— 97. 
Thomson-Houston system. Description. 99, ii — 167. 
Havana, Cuba, Consolidation of street railways. 99, 11—409. 
Haverhill, Mass., Freight traffic. 93, ii- 76. 
India, Notes. 95, ii— <322; 99, ii— 217. 
Insurance of railway plants. 94, 11 — 72, 341. 
Ireland, Bessbrook & Newry Ry., Accommodates street cars and 

wagons. 99, ii — 318. 
Jungfrau mountain. (See Rack railways.) 
Leeds, Eng., First overhead system in England. 91, 11 — 495. 
Little Rock, Arkansas: 

Fuel consumption. 93, 1 — 133. 
Power station. By J. B. Arnold. 93, 1— t74, 126. 
Liverpool elevated. 94, ii- •312. 
Load diagram. 93, ii— 357. 
London. (See below. Underground.) 
Loss of power in long-distance transmission, Lowell, Mass. 95, 11 — •247, 

•254, 256. 
Lowell & Nashua, High-voltage, three-phaae current transformed to 

direct current in sub-station. 95. ii — ^254, 256. 
Lowell & Suburban, Block system for single track railway. 99, 1 — •88O9 

332. 
Mail service. (See Cars, Mail; Street railways. Mall, express and 

freight service.) 
Massachusetts, Cost of motive power. 97, 11 — 52. 
Montreal, Proposed system of suspended cars, Wicksteed's plans. 92, 

i— ^531. 
Nantasket Beach. 95, ii- ♦77; 96, i— 105, 361; 96, Ii— 145, 268. 
New York: 

Amsterdam Ave., Opposition to four tracks. 99, 1 — 184. 

Cost of motive power. 97, 11 — 52. 

Lenox Ave. conduit system. 95, 1- ♦188; 96, i— 177; 96, 11 — 409; 98, 

i— 311; 98, ii— 360. 
Metropolitan Traction Co. 94, 1—260, 485, 520. 
Rapid transit (See Rapid transit. New York.) 

(*) denotes an Illustrated article. (t) denatea an ln«et sheet. 
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Electric railways: 

New York: (Continued.) 

Storage batteries, Notes. 93, i— 1; 93, ii— *397; 94, ii— 525; 95^ 
ii— 208, 369. 
New York and Philadelphia. 94, i— 118; 94, ii— 70, 897; 95, i— 118. 
Newark, N. J., Burning of power station. 93, i — ^328. 
Niagara Falls Park & River Ry., Track. 94, i— 540. 
Ohio, Growth of railways. 93, i— 228; 94, 11—519. 
Ottawa, Notes. Snow and ice problem. 92, i — 587. 
Paris I 

Metropolitan Ry. Co. 97, ii— 132; 98, i— 271. 

Trial of storage battery cars. 94, 11 — 178. 
Passaic & Newark, Construction details. 96, i — ^t27. 
Philadelphia, Notes. 94, i— 109, 189, 269; 94, ii— 473; 95, 1—81. 
Portland, Ore., Kuhlmann counterweight system. 93, i — *620. 
Power plants: 

Brockton, Mass., Tests of plant 98, ii — 230. 

Canal & Claiborne Ry., New Orleans, La. 97, ii — *124. 

Chicago & Milwaukee Electric Ry. 98, 11-120, *124. 

Englewood & Chicago Ry., Arnold system. Tests of plant 98, 1—^ 
•82. 

Fires in. Insurance rates. 93, i — 328. 

Fuel consumption. 93, i— 133, 228, 380; 95, 1-29, 835, 336; 97» 11— 
398. By R. C. Carpenter. 99, 11—234. 

Glasgow, Scotland, Report presented to Tramway Committee. 
By H. F. Parshall. 99, i— 289. 

Metropolitan Traction Co., New York. 99, i— tl40. 

Modern plant, Details of. By Richard McCullough. 96, 11—282. 

Montreal, Notes. 94, i — 494. 

Little Rock, Ark. By J. B. Arnold. 93, i— 174, 125, 133. 

Portland, Ore. 95. Ii— ♦247. 

Storage batteries. (See below, Storage batteries.) 

Switchboards, Interlocking pneumatic, Pittsburg, Pa. 99, 1 — ^129. 

Syracuse, N. Y., Economical equipment and operation. By H. 8 
Newton. 95, ii— 199. 

Washington, D. C, Capital Traction Co. 99, i— 152; 99, 11—419. 

West Haven, Conn. 95, i— ♦He, 306. 

World's Fair Intramural Ry. 93, i— 1324. 

(See also above. Economy.) 
Protection at drawbridge openings. 95, ii— 392; 96, 1- •208, 280. 
Repair shops. Economy of. 92, 11 — 393. 
Return circuits. By T. J. McTighe. 93, 11-247, 254; 93, 11-218; 94, 

1—220, 363. By J. H. Vail. 94, i— ^225. 
Right of way, grades, and grade crossings, Aurora & Geneva Electrle 

Ry. 99, 1-316. 
Roadbed and underground wiring, A model. By G. W. Baumhofl. 9S» 

11—402. 549. 
Side trolley, Blackpool, England. 99, ii— ♦178. 
Smallest in the world, Dellwood, Minn. 94, 11-123. 
Snow plow for. 94, 11- ♦507. 
Specifications, Waukesha, Wis. 95, 1 — 51. 
Speed indicator connected with axle. 94, i — 211. 
Sprague multiple-unit system. Tests of acceleration and braking. 97, 

ii— 249. 
Standard-gage, Oshawa, Ont. to Grand Trunk Ry. 94, ii — 525. 
St Ix)uiB, Mo., Accidents. 91, 11—291. 
Steep grade: 

Great Falls, Mont., Counterbalance car on second track. 96, 1 — *19i. 

Marquette & Iron Range Ry. 96, 1 — 1. 

Motors, Best form of. By S. L. Foster. 96, 11 — 20. 

Pasadena & Mt Wilson. 92, ii— 40; 93, 11—185. 

Portland, Ore., Kuhlmann counterweight system. 93, 1—^620. 

••97, 11—112" meant •'Yew, 1897, lecond ▼olume, page 112." 
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Electric railways: 

Steep grade: (Continued.) 

Providence, R. I., Kuhlmann counterweight system. 94» ii— 287. 
Snaefell, Test satisfactoiT- 95, ii — 176. 
United States. Notes on. 93. i— 112. 
Van Zile's traction device. 92, ii— *218, 228, 254. 
(See also Cable railways, Incline; Rack railways; Railways, Monn- 
tain.) 
Storage batteries: 

Berlin. Germany, Trial satisfactory. 95, i — 63. 

Discussion. By Knight Neftel. 91, ii— 404. 

Englewood & Chicago Ry., Tests of plant 98, i — *2, •82. 

Important applications. Data of lines at the Hague, Birmingham 

and Paris. By Charles Hewett. 97. ii— 287. 
London, Trial of system. 90, i— 670, 610. 
New York, Notes. 93, i— 1; 93, ii— •897; 94, U— 525; 95, 11—208, 

369. 
Paris, Northern Tramway Co. to experiment 92, 11—451. 
Status of, August 1892. 92, ii— 211. 
Storage batteries in power stations. 93, ii— 354, 358, 394; 95, 1—170. 

By R. McA. Lloyd. 99, i— 126. 
(See also Car lighting. Electric.) 
Suburban systems: 

Boston. By Louis Bell. 96, i— ♦386. 

Chicago, Influence of railways. 95, i — 33. 

Influence of railway on growth of city suburbs. 94, 1 — 80; 95, 1—88, 

98, ii— 24. 
Notes on those in use. 93, i — 188. By T. L. Qreene. 94, 1—582; 9Q» 
i— 24. 
Surface contact systems: 

Brooklyn & Coney Island Ry. 92, i— 284. 
General Electric Co. 97, ii— ^269. 
Westinghouse experimental track. 96, ii — 245. 
Wynne system, England. 90, i — 316. 
Terre Haute. Ind., Track and street paving. 94, ii — 367, •405. 
Third rail system: 

Murphy sectional rail system. Test at Manhattan Beach. 99, 1 — •276, 

303. 
N. Y., N. H. & H. R. R., Nantasket Junction to East Weymouth. 96» 
ii— ♦268. 
Toledo, Ohio, Rail-wagons on trucks for freight transportation. 99, 

i— ♦378. 
Toledo and Norwalk, Ohio, Notes. 99, ii— 233. 
Toronto, Receipts of city. 94. i — 10. 
Track. (See Track, Street railway.) 
Trestle, Single-track, Lehigb Traction Co., Hazelton, Pa., Abstract Of 

specifications. 96, i — 1266. 
Trolley systems: 

Construction for overhead system. By C. H. Smith. 92, 11—428. 
Discussion. By G. W. Mansfield. 91, ii— 406. 
Patent on, by General Electric Co. 93, i— 423. 
Side running trolley. Blackpool, England. 99, 11 — •178. 
(See also above. Conduit system.) 
Trolley wires hung from house walls, Chemnitz, Germany. 94, 11— 490i 
Underground: 

Budapest. 94, ii— 371; 95, i— tl86; 96, U— 154; 98, 1—176. 
Central London Ry. 

Electric locomotive. 98, i— 1367, 377, 879. 
Elevator equipment 98, ii — 1274. 
Plans for railway. 92, i— 176; 97, ii— 15, 57. 
Tunnels. By Gilbert Rosenbusch. 98, ii— ^411. 
City & South London. 90, ii— 476, 486; 92, 1—207. 

(*) dcuotes an illustrated article. (t) denotes an inaet sheeC 
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Electric railways: 

Underground: (Continued.) 

Sectional area of tunneU. 96, 11 — ^154. 
Waterloo & City Ry., London. 94, 1—395; 95, 11—407. 
Vienna, Air-chamber trolley conduit system. 96, 1 — 92. 
Washington, D. C, (See above. Conduit system.) 
Waukesha, Wis., Specifications. 95, 1 — 51. 
Westlnghouse underground transmission. Experimental track at Weit- 

inghouse Electric & Mfg. Co. 95, 11—245. 
(See also Cable railways. Electric power; Legal decisions; Railwayi, 
Electric tractionO 
Electric signals. (See Signals, Railway.) 
Electric towing. (See Canal boats. Electric propulsion.) 
Electric welding: 

Carriage manufacture. 92, 11^53. 

Cost of electric and hand welding, Victoria Works, England. 91, i— 426. 
New process invented by Belgian engineers. 93, 11 — ^260. 
Practical aspects of. By F. A. C. Perrlne. 91, 1—539. 
Rails. (See Rails, Welded.) 

Thomson process. 90, 1 — 65, 266. By Sir Frederick BramweU. 90» 
11— ♦423. 
Electric wires: 

Calculating weights of electrical conductors. 99, 11 — 255. 

Danger of fire frouL Official report of Brooklyn Fire Department 94^ 

11—32. 
Electrical conduits and cables. Practice of the present day and reaBons 

for. By Alex. Dow. 97, 11—419, 424. 
Liability for improper insulation. 94, 11—413, 414. 
Peculiarities of rubber insulation. 95, 11 — 309. 
(See also Conduits; Subways.) 
Electric wiring: 

Care necessary. Method for safety. 94, 1 — 29, 262. 

Graphical solutions of wiring problems by T. J. Fay. 91, 11 — ♦32, •242. 

Rules: 

Boston Manufacturers' Mutual Fire Insurance Co. 90, 1 — ^79. 
National Electric Light Association. 91, 11 — 306. 
Underwriters' rules. By W. A. Anthony. 95, 1 — ^280. 
Electrical apparatus, Standards for, Report of Committee of American In- 
stitute of Electrical Engineers. 99, 11 — 30. 
Electrical computations, Analogies between mechanical and electrical relA- 

tions. By D. F. Bedell and A. C. Crehore. 93, 1—92. 
Electrical engineering: 

Is the profession overcrowded? 94, 11 — 5. 
Precision of. By F. B. Crocker. 97, 11—162. 
Electrical exposition. (See Exhibitions.) 
Electrical measurements: 

American names for electrical units. 90, 11 — 107. 
Instruments for. By James Swinburne. 92, 11—258, 276, 283, 295. 
Legal units in United States. Text of law. 95, 1—295, 320. 
Notes on. 93. 1—275. 
Electrical resistance of metals and their alloys. 92, 11 — 394. 
Electrical survey, New York, Borough of Manhattan. Inyestlgations by 

A. A. Knudson. 98, 11- ♦293. 
Electricity: 

Danger to life and property. By Henry Morton. 90, 11 — ^206. 

"De Magnete,'' American and English translators. 93, 1 — ^86. 

Duty on electricity. Decision of Canadian Comptroller of Customs. 

95, 1—171. 
Electricity as a mode of motion. By Prince Kropotkln. 92, i — 664. 
Multiplication of power, "Current distributors" applied to electrla 

lighting. 94, 11-152; 97, 11-152. 
Production direct from heat. Jacques battery. 96, 1 — 336; 98, U— •IST. 

••97, il— 112" meaiiB "Yeer. 1897. second volume, page 112." 
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Electricity: (Continued.) 

Rope manufacture, Brooklyn. 94, 11 — 265. 
Sign painting on clouds. 98, 11 — ^274. 
Electro-deposition and its bearing upon the preservation of the bottoms 

of iron and steel ships. By C. W. Jungen. 91, 11 — ^74. 
Electrolysis: 

Conditions under which it takes place. Ezperlmenfts of Unlyendty 

students. 94, 11—117. 
Experience in rail bonding for electric railways. By H. P. Brown. 

99, ii— 239. 
New York City. Survey in the Borough of Manhattan by A. A. Knud- 

son. 98, ii— •293. 
Rail on bridge, North Attleboro, Mass. 95, 11 — 146. 
(See also Water pipe. Electrolysis.) 
Electro-metallurgy of gold and silver. 94, 11 — 362. 
Electrozone: 

Manufacture in Havana, Cuba. From Qen. Ludlow's report. 99, U— 246w 
Manufacture in Philadelphia. 95, ii— 262. 

Plant for deodorizing garbage, Rlker's Island, N. Y. 94, 11—90, 459. 
(See also Water purification. Electrical.) 
Elevated railways: 

Abutting property. Damages to. 95, 1 — 360. 
Boston: 

Boston Elevated Railway Co. Details. 98, 1—263; 99, 1— 300, t308. 
Notes on Boston railways. 90, 1—554; 94, 1—520; 94, 11—23; 96^ 
1—113. 
Brooklyn: 

Electricity as motive power. Notes. 93, 11 — ^105, 125. 
Myrtle Avenue improvements. 93, i — 575; 94, ii — 270. 
Scheme to run over East River bridge. 94, 1 — 125, 189. 
Bumpers at terminals. 95, i — 41, 246. 
Chicago: 

Chicago & South Side Ry. Details. 92, i-t57. 

Electric traction. Report for 1898. Compared with steam power 

of 1897. 99. i— 81. 
Failure of, due to development of surface railways. 98, 11 — 168. 
Lake St., Notes. 94. ii-83. 145, 201; 95, i— 62, 265. 
Loop problem. Notes. 93, ii— 345; 94, 1—61, 211, 335; 94, U— 48, 108. 

377, 473 
Loop terminal. 96, ii— •46, 120, •124; 99, U— 255. 
Metropolitan Co: 

Electric traction. Details. By M. H. Gerry, Jr. 97, Ii — ^179. 
Raising railway structure. Methods employed. 97, 11 — 1210. 
Northwestern Co. Construction details. 94, 11-333; 95, 11 — ^tl46. 
Wabash Avenue, Lake St. to Harrison St. Ordinance In City 
Council. Details of structure. 95, ii — 193. 
Double-decked construction, Day system. 91, ii — ^561, 617. 
Liverpool, England, Details. 91, 11—207; 92, ii— ♦400; 94, 11— •312. 
New York. Manhattan Co.: 

Accident on curve, First on record. 92, 1 — 12. 

Attacks upon company by municipal authorities. Safety of rail* 

way. 99. i— 168. 277. 293. 
Compressed air locomotive, Hardle system. 97, 1 — •390; 97, 11 — ^22S, 

233. 
Earnings, 1885-1895. 93, ii— 385; 94, 1—369; 95, 11—350, 860. 
Electricity on. Note. 96, 1—96. 
Extensions. Report of Rapid Transit Commission. 93, 1—73, 241, 

363, 444. 
Locomotives, Development of, 1873-1894. 94, 1 — 141. 
Negotiations with Rapid Transit Commission, .Results of. 98^ 
1—488, 512. 

(*) denoCee an illustrated article, (f) denotes an inset sheet. 
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Elevated railways: 

New York, Manhattan Co.: (Continued.) 

Ninth Ave. line. Third track. 93. ii— 48L 

Plane for increasing traffic capacity. Traffic statlBtics, 1886-1889. 

90. i— 13. 87. 
Traffic, Distribution by hours and localities. 93, 1— •174. 
New York, 34th Street, Electricity on. 96, U— 144, 225, 251. 
Noise, Damages for. 95, i — ^860. 

Philadelphia: 

Electric line proposed. 94, i— 109, 189. 

Plans for. 91, ii— 149. 

Quaker City and Northeastern Cos. 93, i— ♦478. 
Raising structure, Chicago Metropolitan Elevated. 97, ii — ^t210. 
Stations of Chicago & South Side Ry. 92, i— 158. 
(See also Grade crossings; Track elevation.) 

Elevator accidents: 

American Tract Society building, New York. 96, ii— 345, 867; 97» 

ii— 183, ♦202, 218. 
Great Northern Hotel, Chicago. 99, i— 261. 
Hotel Waldorf. New York. 97, ii— 241. 
Manice building. New York. 98, ii— ^379. 

Elevators: 

Air cushion, Ellithorpe, Test in Empire building. New York. 98, ii— 66. 
Electric: 

Central London Underground Ry., Details. 98, ii— t274. 
Compared with hydraulic passenger elevators for high buildlngB. 

99, i— 267, 333. 
Park Row building. New York, Details. 99, 1— t273. 
Electric pumps. 93, i— 284; 96. i— 1351. 
Evolution of. in America. 91, i — 77. 

Griffin's pneumatic safety device for high-speed passenger eleyators. 
99, ii— ♦263, 274. 

Hydraulic: 

Commerce Realty Co., St. Louis, Mo. Compared with steam and 

electric elevators. By W. H. Bryan. 99, i — 3, 6. 
Compared with electric passenger elevators for high buildings. 

99, i— 267. 333. 
Cupples Clearing House, St. Louis, 57 elevators run from central 

plant. 95, ii— 331. 
Pump, Electric power. 96, i — ^t351. 

Lighthouse elevator. Cape Charles and Hog Island, Va. 94, i — 96. 

North Hudson Co. Ry., Hoboken, N. J. 91, i— t50. 

Reno continuous, Endless inclined platform moving at uniform speed. 

92, il— ♦188. 
Safe, in high buildings. Safety appliances. 96, ii— 345. 367. 
Sidewalk elevator. Electric operation, Syndicate building. New York. 

99, ii— ^204. 
Speed of passenger elevators in American cities. 94, 1 — 220. 
Sprague-Pratt elevators. 92, ii— ♦482. 
(See also Grain elevators; Gravel elevators.) 

Ellipse. Method of construction. 95. ii— ^278. 
Ellipsograph, Simple form of. By J. E. G. Yalden. 92, ii— 472. 
Elmira Bridge Co., Notes on shops. 98, i— ♦149. 
Embankments: 

Comparative merits of clay and gravel. 93, ii — 272. 

Construction of earth embankments. 93, ii— 330; 94, i— 203. 

Contractors* loss in case of washout. 94, ii — 14. 

Form of railway embankment. 94, i — 540. 
Emery, Charles Edward, Biographical sketch. 98, 1 — *375. 
Energy and momentum. Problem. 94, i — 141. 

*'97, !!— 112" means **Year, 1897, second volume, page 112." 
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Engineering: 

American vs. foreign engineering practice. 90, i — 350. 

Artistic element in. By F. 0. Marvin. 96, 11—166, 168. 

City engineering, Wrong way to conduct. 94, 11 — 515. 

Close profession. (See Civil engineering.) 

Definition of engineering, McHenry's. 99, 1—300. 

Electrical engineering. 94, 11— 5; By F. B. Crocker, 97, 11—162. 

Experimental work. Educational value of. 93, 11—454. 

Government engineering, Worthless. 92, i — 130, 182. 

History and development. 93, 11 — 111. 

Mechanical engineering in England. 94, 11 — 5. 

Progress of engineering in 1897. By Alphonse Fteley. 98, 11 — 69. 

Relation to economics. By William Kent. 95, 11 — 156. 

Relation to science. By T. C. Clarke. 96, 11—8. 

Sanitary engineering in Italy. 93, 11 — 9. 

Value of foresight in engineering. 98, 1 — 80. 

(See also Civil engineering.) 
Engineering congress, International, Chicago, 1893. 93, i — 226, 365; 98, U — 

54, 91. 109, 114, 129, 266. 
Engineering education: 

Ideal. 93, U— 56. 

Public appreciation of the value of. 98, 11 — 213. 

Report of International Congress, 1893. 94, 1 — 199. 

Requirements in mathematics. 93, 11 — 129. 

Tendencies, Past and present By Mansfield Merriman. 96, 11 — ^117, 
120. 

(See also Engineering schools.) 
Engineering ethics: 

Address of Mr. S. Whinery. 93, 1—76. 

Austin, Texas, dam and Altoona, Pa., reservoir caaes. 92, 11—444, 517, 
567, 608; 93, 1—36. 

Canaxllan bridge companies: Quebec Bridge Co.; Montreal Bridge Ca 
98, U— 346, 360, 361, 376. 

Code: 

Amerclan Society of Civil Engineers. 93, 1—69, 84; 93, 11—117: 96. 

1—242. 
Canadian Society of Civil Engineers. 96, 1—102. 
Proposed by "Engineering News." 92, 11—444, 617. 

Discussion at Society meetings. 93, 11 — 110; 94, 1—48. 

Duty of the Engineer toward his profession. 97, 1 — 151. 

Municipal Engineering Co. of Indianapolis. 98, 11 — 399. 

Rules "added to the Ten Commandments." 93, 1 — 16. 

Southwestern Construction Co. Correspondence with B. H. McHenry. 
97, i— 58. 90. 122. 

Speculative enterprises and eng^lneers. 96, 11 — 265. 
Engineering facts vs. credulity. By G. T. Wlsner. 99, 1—24, 28, 68. 
Engineering instruments: 

Aluminum in. 93. 11—350, 412. 

World's Fair exhibit. 93, 11—850. 

(See also their names.) 
EiUglneerlng laboratories, Need of state and national. 96, U — 836. 

(See also Hydraulic laboratory.) 
Engineering literature: 

Classification. 93, 11-130; By F. B. Hutton, 96, 1—348. 

Practical value. 94. 1—472. 

Proper nomenclature. 96, 1—243, 274, 306. 
(See also Stress and strain.) 
"Engineering News": 

Changes in. 94, 11-536; 96, 1—8. 

Construction news. Accuracy of. 94, 1 — ^168. 

(*) denotes an illustrated article, (f) denotes an inset sheet 
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"Engineering News": (Continued.) 

Contributions, Rules concerning. 96, 11—482. 
Industrial supplements. 93, 1—- 215, *287, *429. 
Kent, William, Associate editor. 95, 11 — 8. 
Principles and policy of. 96, il— 432. 
Quarter-centennial anniversary. 99, 1 — ^233. 
Record of engineering society proceedings. 99, 1 — 300. 
Removal of offices to St Paul Building. 97, i— 248. 
Spelling, Authority for. 94, 11—534. 

Sub-title, Right to. Forney lawsuit. 90, 11—14; 96, 1—152. 
Theses competition. 92, 1-96, 178; 93, 1—12, 18, 36, 466; 98, 11—454, 466, 
474; 94, 1—73; 94, 11—212, 299, 344; 95, i— 40; 96, 1—8. 26; 96, 
U— 400. 
World's Columbian Exposition, Headquarters. 93, 11—12, 34, 64, 74, 94, 
114, 134, 154, 174, 194, 214, 234, 254, 274, 294, 314. 
Engineering problems, Graphical method of solving. 93, i — 297. 
Engineering profession: 
Changes in. 94, 11 — 5. 
Critical Bide of mechanical training. By A. B. W. Kennedy. 94, 11— 

165. 
Definition. 94. 11—153. 
Discussion. By B. P. Isherwood. 93, 1 — 21. 
EDgineerlng as a profession or as a career. 99, 11—418. 
Improvement of present status. 93, 11 — 11. 
Supply and demand. 94, 11 — 13. 
Engineering schools: 

Agricultural College Liand Grant and its management. 92, 11 — ^28. 
American Society of Civil Engineers, Members of. 92, 11—875, 401, 487, 

471. 
Armour Institute of Technology, Granting of degrees. Circular letter. 

99, 11—320. 
Australia: 

New South Wales. Course of instruction. 97, 1 — 67. 
Worklngmen's College, Melbourne. 99, 1 — 187. 
Brooklyn Polytechnic Institute, Early history. 92, 1—434, 642. 
Chandler School of Science and Art 92, 1 — 541. 
Cincinnati University. 93, 1—354. 
Columbia University. 92, 1—543; 93, 1—149. 
Cornell University: 

History. 92. 11—87. 

Hydraulic experiment station. 99, 1 — 'ISO. 

Letters by Dr. Thurston concerning enlistment in Army or Navy. 

98, 1—216, 383. 
Meteorological observations. 94, 1—293, 302. 
Rules for students. 94, 11—92. 
Twenty-fifth anniversary. 93, 11-285. 
Correct theory and method of organization and conduct of professional 

schools. 98, 11—127. 
Correspondence schools: 

Place In technical education. By Edgar Marburg. 99, il — 120, 127. 
Scheme of instruction briefiy described. 95, 11—428. 
Cost of technical education. 92, 11—546. 
Course of study: 

Entrance requirements and courses of study. 95, 11 — 175. 
Length of course. 92, 11—231, 268. 
Mining engineering. 92, 11—414, 488. 

Time distribution in the several colleges. 92, 11 — 827, 618; 98, i— 
t32, 66. 
Dartmouth College. 92, 1—541. 

Degrees. Granting of. 92, 11-256; 93, 1—108; 99, 11—320, 869. 
Development of executive ability. 94, 1 — 368. 

"97, il— 112" means "Tear, 1897, second Tolume, paga 112." 
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Engineering schools: (Continued.) 
England, Notes. 91, ii — 456. 
France, Discipline of schools. 93, i — 375. 
Functions of state universities. By J. B. Johnson. 99, ii — ^267. 
Germany. (Prof. Chaplin's address.) 95, i— 221. 
Graduates: 

Advice to graduates. 93, i— 613; 98, i— 61. 

Experience of, in obtaining employment. 98, i — 101; 96, i — 40, 105; 
97, i— 106, 138. 282. 

Graduates from course of mechanical engineering. Summary. 
92, Ii— 186. 

Number, from fifty-two schools, from foundation to 1892. 92, ii^ 
111, 139, 161. 

Occupations of graduates. 92, Ii— 354; 93, 1— lOL 
Harvard University, Instructors and students, 1848 and 1892. 93, i— 234. 
Ideal schools. 93, i— 397, 418, 445, 513, 538, 565; 93, ii— 12, 14, 56, 116. 
Illinois University, Workshops. 93, i— 233. 
India. 92, il— ♦99, ^454. 
Kansas University, New building. 93, il— 6. 
Lawrence Scientific. Early days. Reorganization. 92, i— 433, 459, 514; 

92, ii— 207, 277. 
Leiand Stanford Junior University. 91, ii — 456. 
List of colleges conferring degress in science and engineering, 1889 to 

1890. 92, 1—278, 296. 
McGill University. 93, i— *502. 
Massachusetts Institute of Technology: 

Course of Instruction. 97, i — 68. 

History. 92, i— 543, 589, 660; 92, 11—65. 

Hydraulic laboratory. 93, i— ♦577. 

Length of course. 93, i — 90. 

New apparatus. 96, il — 301. 

Notes. 96, 11-252 ; 98, i— 4, 85, 183. 

Registration, 1893. 93, i— 281. 

Tests made in the engineering laboratories. 96, ii — 8, 44. 
Mechanical engineering schools. Graduates from. 92, il — 186. 
Membership In American Society of Civil Engineers. 92, 11 — 876, 401, 

437, 47L 
Michigan University, Early history. 92, i— 433, 542; 92, 11—6. 
Mining schools: 

American and European schools. List of schools. 94, 1 — 82. 

Courses of study. 92, 11—414, 488. 

Growth and relation to mining Industry. 94, 1 — 31. 
Missouri University, New buildings. 93, ii — 6. 
New South Wales, Course of instruction. 97, i — 67. 
New York University. 96, 1—340. 
Ohio State University. 96, 11—440; 99, 1—40. 
Organization and management of schools. 94, i — 392. 
Pennsylvania University, Improvements in heating, lighting and venti- 
lation. 91, 1—489. 
Principals of schools, Professional career. 93, 11 — 64. 
Purdue University. 94, 1-90, 401; 95, 11— •389; 98, 11—218; 99, 1—127. 
Rensselaer Polytechnic Institute: 

Early history. 92, i— 412. 

Records of graduates. 92, 11-595; 93, 11—496. 
Requirements for admission. 92, 11 — ^210. 
Responsibility for surplus supply of engineers. 94, 11 — 6, 18. 
Rose Polytechnic Institute. 96, 1-340. 
Sanitary engineering in Ohio University. 99, 1—40. 
Sheffield Scientific: 

Degrees taken, 1868-1890. 92, 11—302. 

Early history. 92, 1—434. 

(*) denofes an Illustrated article, (t) denotee an Iniet aheet. 
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Engineering schools: (Continued.) 

Special school for training of boys as machinists, foremen and mechani- 
cal engineers, OuUine of. By M. P. Higgins. 99, ii— 365, 368. 
Specialized instruction. 93, ii— 382. 
Statistics I 

Statistics of principal schools in the United States, 1886-1897. 98, 

i— 143, 178. 
The study of statistics. 90, i— 470. 
Stevens Institute of Technology: 

Celebration of twenty-fifth anniversary. 97, i— 16, 96, 120, 123. 
History of school. 92, ii— 65. 
Sugar engineering, Tulane University of Louisiana. 99, ii — 104, 154. 
Teaching the drafting of specifications and the law of contracts. 95, 

i— 240. 
Thayer School of Civil Engineering. 92, i— «41; 92, ii— 488. 
Theses subjects suggested. 94, ii— 212, 299, 344. 

(See also "Engineering News.*') 
Union College, Schenectady, Early history. 92, i — 433. 
University of Illinois, New building. 94, ii— ♦400. 
Value of plants and buildings of engineering schools. 93, 1 — 101. 
Washington University, Lengrth of course. 93, i — 33. 
West Point: 

Early days. 92, i— 318, 342, 371. 
Oldest living graduates. 93, ii— 514. 
Willet's Point, Early history. 92, i— 371. 
Wisconsin University. 93, i— 150, 281. 

Worcester Polytechnic. 94, i— 346, 368; 96, i— 340; 96, ii— 301. 
Yale University, Contest over land grant fund. 93, i — 281. 
Engineering schools of the United States. (A continued series of articles.) 
92, i— 277, 294, 318, 342, 371, 412, 433, 459, 514, 541, 589, 660; 92, 
ii— 28, 65, 87, 111, 139, 161, 186, 210, 231, 256, 268, 327, 854, 
375, 401, 414, 437, 471, 488, 518, 546, 595; 93, 1—32, 66. 90. 101, 
138. 
Engineering societies: 

Co-operation among societies. 93 11—114; 94, ii— 365, 386, 408, 410. 
Development of societies. 93, i— 221, 228, 466; 97, i— 41. 
"Juniors" In National societies. 94, 11—408. 
Local societies, Development of. 97, i— 41. 
Need of more meetings. 94, I — 50. 
Oldest society In the United States. 95, i— 192, 194. 
"Student" grade of membership. 96. ii— 138. 
Trade advertisements In proceedings of societies. 93, 1 — 374. 
(See also names of societies.) 
Engineering text books: 

Form and size of books. 96, I — 24, 58. 
Specifications for text books. By I. O. Baker. 95, ii — 173. 
Engineering work in the United States, History of. By Desmond FitzGer- 

ald. 99, 1—407. 
Engineers: 

Acquaintances, How to secure useful. 93, ii— 415, 496. 

Advice to young engineers. 90, i — •18. 

Answering advertisements. 93, ii — 374, 394. 

Army, U. S., Reorganization bill. 99, i— 152, 187. 

Bridge engineers and superintendents. 94, i — 544. 

Business wisdom and responsibilities. By W. P. cioodhue. 96, 11 — 398. 

Cheap engineers. 96, i— 321, 353; 96, ii— 8, 25, 43, 73, 250. 

City engineers: 

Appointment of non-resident. 92, 1 — 255. 
Biographical sketches of city engineers. 94, 1 — 101. 
Control of municipal work, St. Louis, Mo. 95, i — 228. 
Duties of engineers. 90, ii— 185; 95, 1—142; 96, 11—431. 
"97, ii— 112" means "Year, 1897, second volume, page 112." 
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Engineers: 

City engineers: (Continued.) 

Election of city engineers. 94, i — 91. 

Kentucky, Appointment in. 94, i— 407. 

Madison, Wis., Extra compensation for extra services. 99, 11 — ^297. 

Milwaukee, Wis., G. H. Benzenberg retires. 99, i— 200. 

Organization of office. 94, ii— 468, 469, 470. 

Providence, R. I., Engineer's Department vs. politics. 90, 1 — 446. 

Qualifications for engineers. 95, 11—376. 

Salt Lake City, Utah, Duties of engineer. 90, 11—185. 

Somerville, Mass., H. L. Eaton, suicide. 95, 11-376; 96, 1—24. 

Surveyors vs. city engineers, Charleston, S. C. 93, 11 — 314. 

Testing laboratory at Peoria, 111. 95, 1—224. 

Woonsocket, R. I., Duties and powers of engineer. 95, 11—431. 
Civil engineers and the American Society of Civil Engineers. 95, i— 

414. 
Commissioners of Public Works. Schurz's address. 94, 1—82, 90. 
Compensation of engineers. 93, 1—514; 93, 11-57, 114, 156, 355; 94, 1— 
161. 268; 94, 11—254, 408; 95, 1-9, 104; By M. S. Parker, 97, 1— 
229; 97, 11-154. 185. 
Competition of engineers and architects. 94, 1—451, 497. 
Degrees. 90, 11—124; 94, ii— 410. 
Employment under bonds. 93, ii — 12. 

Engineering as a profession and as a career. 94, 11 — 5; 99, 11—418. 
Errors in computations. 93, 11 — 454. 

Examinations: 

Alexandria, Va., List of questions for city engineers. 99, 11 — 828. 

Louisville, Ky. 94, 11—212. 

New Orleans drainage works inspectors. List of questions. 97, 11^ 

165. 
(See also Civil Service examinations; Navy, U. S. Engineers.) 

Executive ability required. 94, i— 368. 

Expert evidence, Compensation for. 95, 1 — 9. 

Foreign engineers at World's Fair. 93, i— 154, 185, 318. 

French government engineers. 90, ii — 377. 

Graduates. (See Engineering schools.) 

Honesty among engineers. Southwestern Construction Co. Corres- 
pondence with E. H. McHenry. 97, i— 58, 90, 122. 

Ideal engineer. The engineer as a useful member of society. By W. 
A. Layman. 98, ii — 53. 

International Institute, Proposed. 94, ii — 365. 

Legal duties. By J. C. Bradford. 96, Ii— 75. 

Locomotive engineers. Hours of service, Midland Ry., England. 95, 
i— 207. 

Louisville, Ky., Examination of candidates for office. 94, ii — 212. 

Medals and decorations. Knighting railway manager and railway con- 
tractor in England. 95, 1—24, 41. 

Navy. (See Navy, United States.) 

Nebraska State Board of Civil Engineers proposed. 97, 1 — 88, 120, 152, 
241. 

Notes, drawings, plans and specifications. Ownership of. 97, ii — 107. 

Opportunities for engineers in the new colonial possessions. 98, 11 — 152. 

"Pioneers* " society of civil engineers. 99, i— 90, 171, 187, 234, 302, 366. 

Poem, "The Engineer." 97, ii— 432; 98, i— 42. 

"Practical" men. 97, i— 120; 98, ii— 169. 

Professional status of engineers. 93, i— 515, 541, 588; 94, 1 — 48. 

Prospects for young engineers. 94, 11 — 5. 

Railway corps, European armies. 93, I — 20. 

Relation between the purchaser, the engineer and the manufacturer. 
By W. H. Bryan. 98, i— 356. 

Requirements of civil engineers. 94, 11—300. 

(♦) denofeg an illustrated art cle. (>) denotes an liisot pheet. 
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Engineers: (Continued.) 

Spanish- American War, Work of engineers. 98, i— 297, 860, 377, 406; 

98, U— 232, t227, 314, 382; 99, i— 396, 399, 400; 99, U— 41. 
"Sponging" advice from engineers. 94, ii — 514. 
Titles and duties of engineers on construction and maintenance of way. 

91, ii— 82, 145, 146. 192. 217. 
Training of engineers. 91, ii— 263; 93, i— 488; 98, 1—61; By C. W. Hunt, 

98. ii— 342; By J. S. Deans, 99, i— 281. 
United States Assistant, Position of. What can and ought to be done 

to better it? 98, ii— 72, 154. 
Value to those promoting new devices. 94, ii — 534. 
Water- works engineers. The practice of. 90, i — 277. 
Engine flywheels. (See Flywheels.) 

Engine guides. Bored or built up. Comparative merits. 93, ii — 196. 
Engine houses. (See Roundhouses.) 
Engines: 

Hydraulic winding engine, Sault Ste. Marie canal locks. 95, 11 — ^t856. 
Naphtha engines. 93, i— ♦260; 96, ii— ♦315. 

Rotary engines. Brambel and Reynolds inventions. 97, 1 — ^200. 
Wellingrton series. New system of developing power from heat 97, 

i— ^210, 217, 394. 
(See also Blowing engines; Fire engines; Gas engines; Hoisting en- 
gines; Locomotives; Marine engines; Petroleum engines; 
Pumping engines; Steam engines; Traction engines.) 
English as she is wrote. 93, i— 376. 
Eophone, Device for locating the direction of sound on shipboard. 98, 1^ 

♦10, 42. 
Bquationer. Designed by Walter Hart. 92, ii— ♦524. 
Equivalents or useful numbers for simplifying calculations and for slide rule 

practice. By William Cox. 91, i— 5, 549. 
Erosion: 

Mississippi and Missouri river banks. 93, ii — 9. 
Protecting river banks, Villa brick mantle. 96, ii— '299. 
Resistance of various soils. By W. A. Burr. 94, 1 — ♦124. 
Ethics. (See Engineering ethics.) 
Evaporation: 

Comments on observations. 94, ii — 136, 257. 
Cornell University observations. 94, 1—293; 94, ii— 136. 
Experiments at Mt. Hope reservoir, Rochester, N. Y. 92, 11 — 604. 
Relation to forests. 93, ii— 239. 
Evaporation gage at Cornell University. 94, ii — 136. 
Examinations. (See Civil Service examinations; Engineers, Examinations; 

Navy, United States, Engineers.) 
Excavation: 

Cost in various soils and rocks. 91, i — 10. 
Harris method in quicksand. 92, i— ^420; 94, 1— •583. 
Railway excavation, Form of. 94, 1 — 540. 
Rock excavation under water, Oswego, N. Y. 94, 1 — ♦ISl. 
Excavators: 

Calhoun machines. 97, i— ^230; 98, ii— ♦54. 

Electric motor, Osgood Dredge Co. 90, ii — ^250. 

San Francisco Bridge Co., Novel design. 91, 1—327, •480. 

Soft mud, Plymouth, Eng., Keyham dockyard. 99, ii- ^128. 

Steam crane, English, on Manchester canal. 91, i— 129. 

Steel excavating and wagon loading machine. Western Wheel Scraper 

Co. 97, i— ^390; 97, ii— 57. 
Tunnel excavating machine on Central London Ry. devised for ezcavi^ 

ting within the shield. 98, i— ^325. 
Vivian power scraper. 95, ii— ♦llO; 98, ii— 1374. 

(See also Cable ways; Conveyors; Dredges; Steam shovels; Trench 
machines; etc.) 

"97, !!— 112" means "Year, 1897, second volume, page 112." 
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Exhaust Jet. (See Locomotive boilers and fireboxes.) 
Exhaust nozzles. (See Locomoti've boilers and fireboxes.) 
Exhaust pipe head. Eclipse. 98, ii — *19. 
Exhaust pipes. (See Locomotive boilers and fireboxes.) 
Exhaust steam: 

"Regenerating," Barron patent. 99, i— ♦184, 172. 

Separation of oil and grease from steam. Apparatus designed by Wt 
J. Baldwin. 97, i— ♦80. 

Exhibitions: 

Atlanta, Georgia, 1895. 95, i— 70, 97, 233; 95, ii— ♦300. 

California, 1894. 93, ii— 165, 365; 94, 1—76; 94, ii— 303. 

Chicago. (See World's Columbian Exposition.) 

Electrical, National, in New York. 96, i— ^293, 329, 867; 98, i— 121, 296» 
307, 346; 99, i— 329. 

Gas exhibition in New York. 97, i— 92. 

International, List of, from 1851, held at London. 93, i— 605. 

Lyons, France, 1894. 93, ii— ♦251. 

Mexican International, 1896. 95, i— 245. 

Ohio centennial, 1902. 99, i— 65. 

Omaha, Buildings. 98, ii— ^2. 

Paris, 1855, 1867, 1878 and 1889. 90, i— SO; 92, i— ♦110. 

Paris, 1900. 95, i— 40, 62; 95, ii— 7; 99, i— 209, 240, 291, 357. 

Philadelphia, 1876. Compared with World's Fair. 92, i— ♦111. 

Vienna, 1873. Area of buildings. 92, i— 111. 
Expanded metal lathing. 94, i— ^163; 96, ii— ^332, •390. 

(See also Arches; Floors.) 
Expert testimony. By W. P. Mason. 97, Ii— 171. 

Explosives: 

Carboazotine, Chamber-mine blasting, Danube river. 94, il — ^249. 
Different forms of high explosives, their power and their safety. 98, 

i— 195. 
Direction of impact with high explosives. 91, ii — 617. 
Favier powders, Manufacture and use of. 91, i — 391. 
Liquid air as a blasting agent. Experiments by Vienna Crystal Ice Co. 

99, ii— 212. 
Maximite, Description of. 93, i— 386. 
Modern high explosives. 98, i — 358. 
New explosive for replacing gunpowder in the Grerman Army. 98, i— 

317. 
Randite, invented by S. R. Divine. 92, ii— 189. 
Relative strength of high explosives. 91, i— 105, 291; 94, i— 2. 
Tests of high explosives by Ordnance Bureau. 95, i — 16, 313. 
Thorite, Test at Sandy Hook. 99, ii— 111, 145. 
(See also Dynamite; Gunpowder; Nitro-glycerine; etc.) 

Exports. (See Commerce.) 

Expositions. (See Exhibitions.) 

Extensometer, Johnson design. Records in tension test on wrought iron bar 

By J. B. Johnson. 92, ii— ♦114. 
Extrusion process of producing metal bars, Dick hydraulic press. By P. F. 

Nursey. 96, ii— ^70. 
Byebar tests. 90, ii— 488; 92, i— 568; 92, ii— 40; 93, ii— ^172; 94, 1—243. 

P. 

Factories. (See Shops and factories.) 
Falseworks: 

Cantilever and suspension for erecting temporary Howe trusses, Ken- 
tucky River bridge, Irvine, Ky. 92, i— ♦644. 

Collapse of falseworks, Covington, Ky. bridge. 92, i — 636. 

Louisville & Jeffersonville bridge. 93, ii — 1518. 

(*) denoCes an illustrated article. (t) denotes an ineet sheet. 
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FalBeworks: (Continued.) 

Movable falseworks, Trainshed, Phila. & Reading Ry. 98, 1— t98. 

Novel, cheap and efficient, for bridge construction. By J. F. Jackson. 
93, i— ♦223. 

Rebuilding, Coosa River, Ala., bridge pier. 93, i— ♦354. 

Rio Grande Southern Ry., Round timber falseworks for bridge con- 
struction. 91, i— ^44. 

Stony Creek viaduct, Canadian Pacific Ry. 94, ii— ^84. 

(See also Bridge erection; Bridge renewals.) 
Fans: 

Delivery formulas for disk fans. By J. H. Kinealy. 99, i — 55. 

Efficiency tests of blower fans. By R. C. Carpenter. 99, i — 79. 

(See also Blowers.) 
Fares. (See Freight rates; Railway rates; Street railway fares.) 
Fascines. (See Mattress construction.) 
Fast runs. (See Trains, Fast.) 

Faucet, Indestructible, invented by Sir Willii^ Thomson. 91, 11 — *265. 
Feed-device for gas-producers, Bildt invention. Rotating distributing disk. 

By C. W. Bildt. 98, i— ^238. 
Feed pump, Blake "Simplex," Economy test. By F. M. Wheeler. 98, ii— 

♦334. 
Feed water apparatus: 

Scott gravity, without use of steam pump or injector. 98, 1 — ♦164. 

Tank governor, Curtis, Automatic steam pump return. 91, ii — ♦382. 
Feed water filters: 

Peoria Water Co. By D. H. Maury, Jr. 98, i— 398. 

Ross filter. 98, ii— ^406. 
Feed water heaters: • 

Barnes device. 90, 11— ♦114, 499, 508. 

Hoppes Mfg. Co. 98, 1— ♦SSS. 

Klrkaldy, Heating feed water with live steam. 91, ii— 78, 82, 169. 

Live steam heaters, Notes. 98, 1 — 304. 
Feed water purification: 

Barnes feed water heater and purifier. 90, ii— ♦lU, 499, 508. 

Mechanical devices, chemicals and compounds, Experience with. . 91, 
1—590. 

Pennell's system. 92, ii— ♦68, 297. 

(See also Locomotive boilers and fireboxes.) 
Feed water regulator, Thornycroft automatic. 96, ii — ^219. 
Fences: 

McMullen wire fence. 96, ii— ^245. 

Metal fence construction and special tools. 95, ii — ^418; 96, i— 105. 

Page improved wire fence. 98, i — ^159. 

Snow fences for railway protection, Boston & Maine R. R. 99, 11 — ♦SSO. 

Standard right of way fences. Recommendations. 99, ii — 172, 199, 232. 

Tightener for wire fence. Standard Wire Fence Co. 96, 1 — ^317. 
Fenders for freight car wheels, Clarke. 95, i — ♦61. 

(See also Car fenders.) 
Fernoline for preserving wood. 95, i — 246, 306. 
Ferryhouses : 

Barclay St., New York, D. L. & W. R. R. Wall of steel beams and rock 
plaster. 96, ii— ^102. 

Franklin St., New York, West Shore R. R. 91. 11—^480. 

San Francisco, Cal., New Structure. 97, ii — ^66. 
Ferry steamers: 

"Berkeley," So. Pacific Co. Double screw steel boat. 98, ii— ^413. 

Car transfer: 

Canadian Pacific Ry., Detroit River. 97, ii— 142. 

Chicago and Peshtigo, Wisconsin. 95, 1-201, 208; 95, ii— 144. 

Hobb's Island. 94, i— 36. 

Lake Baikal, Trans-Siberian Railway system. 99, ii— 217. 

"97, 11—112" means "Year, ISO", second volume, page 112." 
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Ferry steamers: 

Car transfer: (Continued.) 

Northern Pacific Ry., Columbia River. 96, ii— 420. 

"Pere Marquette," built by F. W. Wheeler & Co. 97, 1—112. 

"Solano," So. Pacific Ry., San Francisco. 96, li— 291. 

Toledo, Ann Arbor & North Michigan Ry. Co.'s 63-mile transfer. 

93, i— 1556. 
(See also Bridges, Car transfer.) 

"Cincinnati," Pennsylvania R. R., Design, construction and finish. 

91, ii— 1428; By F. L. DuBosque, 96, ii— ♦334. 
Design of ferryboats. 94, ii— 1206. 
English types. 94, ii— 1208. 
Hoboken ferryboats. Results of tests. 94, 11 — •206. 
Paddle-wheel propulsion. Effect of on vessel's trim. 94, 11 — ^299. 
Screw propelled, Pennsylvania R. R. Co. Speed trials. 91, 11— 1428; 

By F. L. DuBosque, 96, ii— ♦334. 

Fever, Peruvian Verrugas. By A. S. Ashmead. 99, 11—357. 

(See also Typhoid fever.) 
Field books. Errors in. 93, ii— 336, 421; 94, 1—497. 

Field table sheet for plotting topographical surveys, McMlnn's device. 92, 
ii— ^80. 

Filter beds: 

Sefwage purification: 

Altoona, Pa. 97, 11—^50. 

Brockton, Mass. 98, 11-279; 95, 1— 1293, •334; 96, 1—141; 97, 1—807; 

99, i— 66, 72. 
Framingham, Mass. 93, 1-174, 248; 94, 11—397. 
Gardner, Mass. 93, i— ^164; 93, ii— 279. 
Madison, Wisconsin. 99, ii— ♦411. 
Meriden, Conn. 95, ii— 35. 41; 96, ii— 418. 
Natick, Mass. 96, i— 1363. 
Paris, Texas. 97, ii— ♦98. 
Pawtucket, R. I., Construction and operation. By G. A. Carpenter. 

96, i— ♦ll. 
Plainfleld, N. J., Operation of beds. 99, i— ^162. 
Raising crops on beds. 96, i — 391. 
Reading, Pa., Elevated bed. 98, i— ♦SO, 60. 
Spencer, Mass., Beds and screening chamber. 98, i — •WO. 
Summit. N. J. 92. ii— ♦545; 93, i— 248. 

Verona, N. J., Essex Co. Lunatic Asylum, Septic tank. 99, 11 — 155. 
Waterloo, Ontario. 96, i— ^222. 
Water purification: 

Albany, N. Y. 98, i— 191; 98, ii— 1254. 

Ashland, Wis., Masonry covered sand filter beds. 97, li — ♦338. 

Bethel, Conn. 91, i— ♦218; 94, ii— 171. 

Boston, Pegan Brook. Construction details. 94, 1 — ^532. 

Canton, Pa. By J. P. Herdic. 97, i— ^156. 

Cost and operation of beds. 94, ii — 36, 55; By Codd, Fowler, Mason, 

Morison and Shedd, 94, ii— 133, 134, 173. 

Covered beds: 

Albany, N. Y. 98, 1— 191; 98, ii— 1254. 

Ashland, Wis. 97, ii— ♦338. 

Grand Forks, North Dakota. 95, i— ^341. 

Somersworth, N. H. 98, ii— ♦358. 
Grand Forks, North Dakota. 95, i— ^341. 
Hamilton, N. Y., Small circular bed. 98, i— ^254. 
Holland, Sections of beds in 14 Dutch cities. 92, ii— ^74. 
Ilion, N. Y. 94, i— ^466. 

Lambertville, N. J. By Churchill Hungerford. 96, ii— ^4. 
Lawrence, Mass. 93, i— 322; 93, ii— ^97, 426; 94, i— 518; 94, 11—126, 

135, 443, 453. 

« (♦) denotes an llluvtrated article, (t) denotes an Inset sheet 
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Filter beds: 

Water purification: (Continued.) 

Ldttle Falls, N. T., Peculiar form of underdrains and small depth 

of filter bed. 99, i— •392. 
Mount Vernon, N. Y. 94, ii— tl55, 198. 
Nantucket, Mass. 94, i— •336; 94, ii— 171. 
Pittsburs, Pa., Experiments of 13 months. 99, 1—123. 
Poughkeepsie, N. Y. By C. E. Fowler. 92, i— 432, 93, i— 456; 95, 

i— 420; b8, i— 179. 
Providence, R. I., Mr. Weston's experiments. 96, i— 256, 262. 
Raton, New Mexico, Novel type. 92, i— ^374. 
Sand, Depth of, necessary to remove bacteria. By G. C. Frankland. 

95, 1—167. 
Sand washer, Hudson, N. Y. 95, ii— ♦170. 
Somersworth, N. H., Covered beds. 98, ii — •358. 
Storm Lake, Iowa. 91, ii— ♦519. 

Wilmingrton, Del., Five beds supplemented by ducts and pipes for 
aeration and devices for adding iron to water. 98, ii — •146. 
Filter cribs: 

Allegheny River, near Pittsburg, Pa. 94, i— ^385; 98, i— ^269. 
Carthage, Mo., Crushed Tripoli stone. 95, i — 94. 
Etna, Pa. 94. i— 386. 
Hulton, Pa. 94, i— 386. 
Kensington, Pa. 94, i— •385. 
Milford, N. Y. 97, ii— 359. 
Filter galleries: 

Brookline, Mass. 93, ii— ^498. 
Denver, Colo. 94, i— ♦85. 
Eureka, Cal., Washing device. 91, i— ^339. 
Lawrence, Mass. 93, ii — 97. 
Waltham. Mass. 93. il— ^497. 
Filter tank. Water purification. Concrete and expanded metal lath. Bx- 

perimenta at Pittsburg, Pa. Mr. Handy's letter. 95, ii — ♦890. 
Filter wells, Denver, Colo. 94, i— •84. 

Filters: 

Domestic: 

Self-cleansing filter, Weir Filter Co. 99, i— •139. 
World's Fair exhibit. 93, ii— 321. 
Feed water filters. 98, i— 398; 98, Ii— ^406. 
Lond. & North. Ry.. Crewe. 92, ii— ^257. 
Maignen fountain, Cherbourg, France. 94, ii — ♦48. 
Mechanical: 

Alum feeder, Lexington, Ky. 97, i — ^28. 

Bacterial test of filter, Louisiana, Mo., Report by W. H. Rush. 99, 

ii— ♦318. 
Consolidation of Morison-Jewell Filtration Co. and New York Filter 

Mfg. Co. 98, 1—137, 144, 217. 
Continental filter. Removal of iron from artesian well water, Ab- 

bury Park. N. J. 96, 1— ♦364. 
Cost and efficiency, compared with sand filter beds. 94, ii — 65, 138» 

134; 95. ii— 283. 
Improvements suggested by Mr. Simin of Moscow, Russia. 98, 1 — 

192. 
Jewell type: 

East Providence, R. I., Test of Filter. By B. B. Weston. 99, 11— 

29 308. 
Elmira. N.* Y., Litigation. 97, i— 81, 97; 97, ii— 216, 221. 
Filters in 19 cities of the U. S., Principal features of plants. 

96, i— ^354. 
Lorain, Ohio, Guaranteed to remove 97% of bacteria. 97, 1—806. 
Pittsburg, Pa., Eight months' test. 99, 1—123. 
Wilkes Barre, Pa. 96, i— •330. 
"97. 11— 112" means "Year, 1897, eecond volume, page 112." 



•«1 



FIREPROOF. 107 

FUters: 

Mechanical : ( Continued. ) 

Litigation. 94, 1—544; 94, 11—55; 95, 1—40, 44; 97, 1—7, 81, 97, 887; 

97, 11—216, 221. 
Moscow, Russia, Tests to be made. 98, 11^2. 
New Orleans, La., Inyestigations by F. W. Cappelen of Mlnneapolia. 

94, 11—174, 198. 
Terre Haute, Indiana. 91, i— ♦127. 
Warren type: 

Athens, Ga.; Augusta, Me.; Brunswick, Me.; Calias, Me.; De- 
catur, 111.; Durham, N. C; Macon, Ga.; Oshkosh, Wit.; 
Winfleld, Kan. 94. 1— ♦B. 
Description of filter. 91, 11- ♦421. 
Key port, N. J., Removal of iron from artesian well water. 96, 

1— ♦366. 
Pittsburg, Pa., Eight months* test. 99, i— 123. 
Water softening plant, Southampton, England. 92, 1 — ^1381. 
Fink, Albert, Biographical sketch. 97, 1— ♦215. 

Fireboats: 

'New Yorker," Kunstadter steering screw. 90, 11 — ♦364. 

'Robert A. Van Wyck," Test on Delaware River. 98, 1—300. 
Fireboxes. (See Locomotive boilers and fireboxes.) 

Firebrick: 

Kennedy's hot-blast stove. 96, 1—^230. 
Vrooman furnace arch. 99, 1 — ^172. 

Firedamp Indicators: 

Chesnau. 93, il— ^441. 

Shaw. 93, 11— ♦440. 
Fire department. Liability for negligence of. 96, 1 — 29. 

Fire engines: 

Efficiency and capacity, Tests made at Boston. 95, 1 — 208, 216. 
Largest engine owned by Hartford, Conn. 94, 1 — 96. 
Philadelphia, Tests of two engines. 98, 1—63. 
Stationary engine, Dean duplex. 93, 1 — ^165. 

Test of engines in Chicago, Masonic Temple, Water forced to top of 
building. 95, 11—384. 
Fire extinguishers, Chemical. 90, 1—40, 185; 95, 1—57, 122; 97. 11—42; 98» 

1-391. 
Fire hydrants. (See Hydrants.) 
Fire klndlers, Locomotive, Report on. 95, 1 — 407. 
Fire nozzles, Monitor 5%-in., for fireboat. 92, 1 — ^114. 
Fireproof construction: 

Air spaces. Value of. 96, i— ♦322. 
Berlin Bridge Co.'s patent. 94, 1—65, 129. 
Cost compared with ordinary construction. 94, i — 31, 390, 410. 
Coverings of building frames. Forms in common use. Effect of lire. 
Gas burner tests. By H. B. Seeley. 96, 1— 1234, ^250, 267, •322. 
Development in America. 94, 1 — 450. 
Efficiency of modern systems. 96, 1—257, 290. 
"Electric'* system of treating wood. 95, 1-54; 95, 11-135. 
Fire stops. Use of. Massachusetts law. Windsor Hotel fire. 99, i — ^18S, 

221. 
Foundry and machine shop. Circular Issued by Boston Manufacturen' 

Mutual Fire Insurance Co. 90, 11- •77. 
Home Life Insurance Building, New York, Fire effects. 98, 11 — •866, 

396. 
Leonard Building, Detroit, Fire effects. By F. M. Dunlap. 97, ii— 248, 

♦254, ^266. 
New York City, Building laws. 97, 1—72, 264, 296, 362; 97, 11—8, 10, 90; 

99, 1—232, 285. 
Pittsburg, Pa., Effects of fire. 97, 1—313, tS16, 330; 97, U— 10, 36, 41, 67. 
(♦) denoees an illustrated article, (t) denotes an Inaet iheet. 
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Fireproof conBtructlon: (Continued.) 

Plaster boards. 91. ii— 9; 92, i— 45; 96, ii— 286. 
Temple Court Building, New York. 93, i— 323, ♦SSe. 
Tests: 

American Society Mechanical Engineers and other scientific bodies. 

Continental Iron Works, Brooklyn, N. Y. 96, i— 361. 
Boston, Oct. 15th, 1891. 91, ii— ^417, 462. 
British Fire Prevention Committee, London. 99, 1—111, •360, 364; 

99, ii--55, 308, 329, 393. 
Gas burner apparatus. By H. B. Seeley. 96, i — ♦250. 
New York Building Department tests. 96, ii— ♦92, 104, 122, 182, 184, 
219. ♦286, 296, 298, 312, ♦Sig, 425; 97, i— ^6, ^15, ^215, ♦255, 267, 
♦269, ♦332, ^358, 362; 97, ii— 8, 10, 96, 337, ^367, 410; 98, ii— IL 
Perth Amboy, N. J., Tests by Howard Constable. 96, i— ♦322, 837. 
Plaster board tests, Jersey City, New Jersey Adamant Co. 96, 11 — 
286. 
Vanderbilt Building, New York, Exposure fire. 98, i— 111, 112. 
Wall of steel beams and rock plaster. Ferry house, Barclay St., New 

York. 96, ii— ♦102. 
Washburn & Moen factory, Worcester, Mass., Fire effects. 96, 11 — •B. 
(See also Arches; Columns; Floors; etc.) 
Fireproof screen, Wire glass in iron sashes enclosing elevator shaft By 

Gunwald Aus. 98, ii— ♦279. 
Fireprooflng, Art of. 96, i— 234, 250, 257, 322. 337, 361. 
Fireprooflng wood for U. S. battleships. Plant of Electric Fireprooflng Co., 

New York. 98. ii— ^307. 
Fire protection: 

Chemical methods. 90, i— 40. 185; 95. i— 57. 122; 97. ii— 42; 98, 1—391. 

Chicago. Equipment of private tugs. 94, ii — 163. 

Cleveland. Ohio. Pipe lines operated from fire boats. 93, i — 9; 94, ii— 48. 

Detroit, Mich.. Use of river water. 94. ii — 43, 518. 519. 

Discussion of subject, by J. T. Fanning. 92. ii— 42, 61. 135. 

Electric pumping station, Itasca. Wis., Docks of Clhic, St. Paul, Minn. 

& Omaha Ry. 96, ii— ^422. 
Factory buildings, Boston Manufacturers' Mutual Fire Insurance Co.'s 

circulars. 95. ii— 423. 
High buildings: 

Need of improved methods illustrated by fire in Home Life Build- 
ing. New York. 98. ii— ♦366. 396. 
Standpipe tests in New York. 99. i— 255. 315, 357. 
Water supply apparatus designed by Bolton. 97. ii — ^29. 
Indifference of the public. 94, ii— 72. 
Liability of cities for losses caused by Insufficient water supply. 94, 

ii— 192. 
New York high buildings. Standpipe tests by Fire Department. 99, 

i— 255, 315, 357. 
Paris, Notes on. 90, i— 162. 
Providence, R. I.: 

Rules for use of private water supplies. 97, ii — 279. 
Separate high pressure fire service system. 98, i — ^196. 
Theaters, Requirements for. 94, i — 518. 

Urbana, Ohio, Controversies over water contracts. 99, ii — 288. 
Water curtains. Chicago Public Library. 99, I— ♦362, 365. 
Fire shield, Pabst Building, Milwaukee, Wis. 96, i— ^125. 
Fire sprinklers. Automatic. 92, i— 424; 94. ii— 490. 
Fire stream diagram. By Ernest Stenger. 98, i — ^95. 
Fires. (See Buildings; Fireproof construction.) 
Fishway for dam, Sterling, 111., Wheeler design. 96, 11—^123. 
FitzGerald. Desmond. Biographical sketch. 99, i — 137. 
Flask, Molder's snap. 90. ii— ^108. 
Flight. (See Soaring.) 

"97. i\—U'2" means "Year, 1807. second volume, page 112." 
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Float, Wright improved. 90, ii— •129. 
Floods and flood protection: 

Corning. N. Y. 97. U— •146. 
Johnstown, Pa. 90, i— 17; 91, i— 614; 93, ii— 172. 

Mississippi River. 90, i— ♦SIS. By J. B. Johnson. 90, i— 364, 372. By 
William Starling. 94, i— 318; 96, i— 166, t77; 97. 1— ♦242, 248, 
t259, 264, 283, 314; 97, U— 12, 8, 29, 33; 99, i— 50. 
Susquehanna River, West Branch, 1889. Report by Major Raymond on 

means of controlling river. 91, i — 152. 
Williamsport, Pa., Proposed methods of protection. 95, ii — 309. 
Floor beams, Bridge: 

Balet design, Montreal competition: 97, i — ♦3. 
Open floor beams. 97, ii— 362. 
Floors: 

Beam and spandrel construction. Steel, Chicago. By C. T. Purdy. 92, 

i— ^2. 
Brick, Tests of arches by Austrian Society. By Mansfield Merriman. 

96, i— ♦238. 
Brick and iron beams, Schneider floor. 90, i — ^129. 
Canal lock, Sault Ste. Marie, Michigan. 95. ii— tl95. 
Concrete: 

Comparison with tile. 97, ii— 8, 10. 

Specifications for cement concrete. 95, i — 189. 

Terney invention. Hollow tubular spaces run parallel with beams. 

92, i— ^447. 
Tests of arches by Austrian Society. By Mansfield Merriman. 96, 

i— ♦238. 
Thomson, Test by New York Building Department. 96, ii— 314, ♦319. 
Concrete and brick, Rapp patent, Test by New York Building Depart- 
ment. 96, ii— ^286. 
Concrete and expanded metal: 

Bridge, Allegheny County, Pa. 99, i— ♦SO. 

Manufacture of lathing, St. Louis. 95, ii— ^332. 

New York Sugar Refining Co., Floors cut for pipes and tanks. 99, 

i— ^30. 
Power plant, Far Rockaway, L. L, Floor on brick piers. 99, ii — •166. 
Tests at Long Island City, New York. 97, ii— ^411, 428, 
Tests by British Fire Prevention Committee, London. 99, i — ♦36L 
Tests by New York Building Department, April 23, 1897. 97, i— 
♦269, ♦358. 
Concrete and plaster of Paris, McCabe, Tests by New York Building De- 
partment. 96, il— 314, ♦319. 
Concrete and sheet iron base, Bailey system. Test by New York Build- 
ing Department, Jan. 5, 1897. 97, i— ♦IS. 
Concrete and steel: 

"Chicago," Kandeler, inventor. 96, ii— ♦23. 

Hennebicque system. Construction at Paris exposition. 98, Ii — ♦802, 

♦315. 
Kinde system. Details. 91, ii— ^2, 38, 81. 
Knoche system. 95, ii— ♦396. 
Lincoln Park. Chicago, bridge. 95, i— ^227. 
Manhattan system, Tepts by New York Building Department. 97. 

i— 255, 267. 
Melan: 

Brtef description. 95. i— ^106. 

Tests in New York by George Hill. 94, il— 333, 439; 95, 1— 6B, 

112; 95, ii— 384. 
Tests in Austria. 93, ii— 157; 94. 1—305; 96, i— 238. 
Metropolitan system. 94, ii— 333; 95, ii— ♦333; 97, i— ♦832. 
Moeller system. Test at Leipzig, Germany. 99, 1 — ^94. 
(*) denoCes an llluBtrated article, (f) denotes an Incet sheet 
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Floora: 

Concrete and steel: (Continued.) 

Monier system, Tests of arches by Austrian Society. By Mansfield 

Merriman. 96, 1— ♦238. 
Roebling system. 95, 11— *45; 96, 1— *322; 96, U— 182, 184, 296, 298, 

312, 425; 97, U— 337, ♦367, 410. 
Test, at Massachusetts Institute of Technology. 96, 11 — 109. 
Wuensch system. 94, 1— ♦305. 
Concrete and steel bars, Columbian system. Test by New York Build- 
»_ ,^ ing Department, Dec. 23, 1896. 97, i— ^6. 

y Concrete and steel joists. Teste by British Fire Preyention Committae. 

99, 11—55. 
Concrete and steel plate bridge floors. 94, 11—^69, ^97, ^184. 
Corrugated plate, Tests by Austrian Society. By Mansfield Merriman'. 

96, 1-238. 
Cost of fireproof and wooden floors compared. By F. H. Klndl. 94, 1 — 36. 
Expanded metal. (See above. Concrete and expanded metal.) 
Fireproof forms in common use. By H. B. Seeley. 96, 1— t284. 
Fireproof systems in London. By F. R. Farrow. 98, 11 — ♦390. 
Carman artificial, Knoch inventions. 97, 11 — 175. 
Hobson, Liverpool overhead railway. 92, ii — ^400. 
Iron and ballast, German system of bridge fioors. 93, 11 — ^318. 
London, Ontario, City Hall, Collapse of fioor. 98, 1—1, ^42. 
Mackolite, Fireproof blocks whose ends rest upon steel beams. 98, 

i— ♦330. 
Metal trough bridge fioors: 

Ballast carried from bank to bank, Plate girder bridges, Swls* 

Northeastern Ry. 92, 1—^297. 
Chicago, Archer Avenue. 94, ii — ♦291. 
Concrete filling, Designed by John 0. Pew. 96, 11— ♦18. 
Experience with bridge fioorlng. By G. B. Francis. 94, 11—399. 
New York Central R. R. 93, 11-168; 96, 1— 1299. 
New York, Providence & Boston Ry., V-shaped troughs. 90, i — ^200; 

92 {{ ♦386. 

Providence, R.'l. 94, 11— ^69, ^401; 97, i— ^69. 
Saundersvllle, Mass., N. Y., P. & B. Ry. 90, 1-^200. 
Trenton Falls, A. & St. L. Ry. 93, 1— t344, 350. 
Plaster beams between iron girders, German system. 90, 1 — ^341, 448. 
Rail floors on railway bridges. 96, i— ^230, t299. 
Roundhouse floors. 96, I — 43; 98, 11—271. 
Shop fioors. Report on. 98, 11-271. 
Solid fioors for railway trestles. 95, i— ^228, 322. 

Split-tube and concrete construction. Pease patent, England. 95, i — 283. 
Suspended fioor, Chicago Armory. 94, 11 — ^176. 
Tar concrete fioor. Specifications. 95, 1 — 189. 
Tile: 

Appraisers' warehouse fioor. New York. By Gunwald Aiu. 95, 

il— ♦314; 98, II— ♦278. 
"Austria" system of hollow tile construction. 94, 11 — ♦347. 
Central Fl reproofing Co., Tests by New York Building Department. 

96, il— 219. 
Empire hollow arch blocks, Tests. 91, 11—^471. 
Fawcett, Tests, New York Building Department. 96, 11 — ^188, 184. 
Fire effect. Compared with concrete fioors. 96, 1 — ^322; 97, 11—8, 

10. 
German, Forster Invention. 98, 1 — ^114. 
Guastavino system. 93, 1—588; 97, 1— ^215. 
Hollow serrated arch, Hlnton Invention. 99, 11 — ^311. 
Merrick circular arch with suspended wire lath ceiling. 98, 11 — ♦221. 
Park Row Building, New York, Defects. 98, 1—^234, 240, 358. 
Stresses In, Calculation of. 96, 1—186. 
Systems of construction. 95, I — 407. 

"07, 11—112" means "Year, 1897, second volume, page 112." 
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Floors: 

Tile: (Continued.) 

TesU, Denver, Colo. By A. McL. Hawks. 91, ii— •180. By Gunwald 
Aus. 95, U— ♦314. By George Hill. 96, ii— 884; 96, i— •822; 97,. 
U— 337, •367. 
Vibration of floors. Measurement by photography. 93, ii — 140. 
Weak construction. 93, ii— 297, 336. 

Wilson design for raUway bridges. By F. W. Wilson, Jr. 96, i— t299. 
Wooden: 

Bridge of Ayignon, France, Wood blocks laid upon steel trougha 

filled with beton. 98, il— •84. 
Cost compared with fireproof fioors. By F. H. Kindl. 94, i— 36. 
Eau Claire, Wis., Bridge floor of rock elm. 99, i— ♦231. 
World's Fair exhibit. 93, ii— 489. 
Wooden joist and concrete: 
Furness. 90, i— ♦367, 448. 

Test by British Fire Prevention Committee, London. 99, i— ♦861, 
365. 
(See also Fireproof construction.) 

"Flowed steel" headers for water tube boilers. 97, i — ^75. 
Flue, Concrete-steel dust fine, Arkansas Valley Smelting Co., Leadville, 
Colo. 99, ii— ^356. 

Flue gases. Indicator showing composition of. 98, i — •226. 
Fluids, Mechanical. By C. W. Hunt. 94, i— ^469, 472. 

Flumes: 

Bakersfleld, Cal., Timber, braced with tie-rods, cut steel nails and 
spikes, for hydro-electric power plant. By J. D. Schuyler. 97, 
U— tl50. 
Construction of flumes. Southern Cfilifomia Power Co. 99, i— tl46. 
Iron flumes, Laybourn design. 91, ii — ♦SSe. 
Lining with rooflng felt, CJody canal, Wyoming. 97, i— •l^S. 
Lumber transportation, California, Suspension bridge carrying flume 

across river. 91, i — ♦356. 
Masonry, Burlington, Vt., Failure. 94, i— ^265. 
Montrose Co., Colorado, Irrigation. By W. P. Hardesty. 99, i — ^178. 
Riverside, Cal., Wooden flume. 90, i— ♦463. 

Trestle for carrying flume, Saltville, Va. By Emile Low. 96, ii— •215. 
Wooden flumes: 

Jurapa irrigation canal. Riverside, Cal. 90, i — •463. 
Redwood staves, Utah, Patented by Guy Sterling. By W. P. Har- 
desty. 96, ii— t354. 
Wood and iron combination, Santa Ana canal, Cal., Circular bottom. 
99, 11— ^148. 

Flush gate, Portable, for sewers. 92, i — ♦258. 
Flush tanks: 

Berry automatic siphon. 99, ii— ♦322. 

Colorado Springs, Colo., Self-locking manhole covers. 93, i — •496. 

Combined with manhole, Newport News sewerage system. 99, i — •338. 

Design and construction. Experimental tests in Omaha, Neb. By An- 
drew Rosewater. 97, i — 275. 

Experiences with automatic tanks. 96, i — 376. 

Miller automatic flush tank for sewers. 94, ii — ^258. 

Peoria, 111., Details. By A. D. Thompson. 97, i— t60. 

Rogers-Fields, English practice. 96, i — ♦843. 

Tests of the efFiciency of tanks for small sewers, Washington, D. C, by 
A. E. Phillips. 99, i— 23. 

Tilting automatic tanks, San Francisco, Cal. 93, i — ^415. 

Van Vranken tanks. West Troy, N. J. 91, i— ♦S. 

(See also Sewers, Flushing.) 

Flushing system for water closets, New form, dispensing with oyerhead 
flush tank. 97, 11—^260. 
(*) denofes an lllusftrated article, (f) denotes an incet sheet. 
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Flying machines: 

Cusab, Walkerton, Ind. 96, 11—144. 
Lamson, Portland, Me. 96, 11—144, 153. 
Langley. 95, 1—16. 
Maxim. 90, 11—454; 94, 11— ♦174. 
Pennington. 91, 1— ♦182. 
Progress made. 91, 1—108; 94, 1—448. 
(See also Aerial navigation; Soaring.) 
Flywheels: 

Breakage of wheels. 93, 11 — 354. 

Bursting of small cast-Iron wheels. Tests of 15-in. and 24-ln. wheels. 
Failures of flanged and linked joints. By C. H. Benjamin. 98, 
11—349. 
Explosion, Tacoma Ry. power house, Washington. By A. McL. Hawka 

97, 11—33, ♦70. 
Governor, Brownell automatic, for high speed engines. 96, 1 — ♦37. 
Ribbed construction increases strength. By A. K. Mansfleld. 98, U — 

♦350. 
Steel plate, designed by Murray and Campbell. 96, 1 — ♦270. 
Strains In wheels produced by centrifugal force. By J. B. Stauwood. 

92, 11— ♦535. 
Wooden rim wheel, Manchester, N. H. 92, 1—438. 
Fog in tunnels, Discussion with regard to New York rapid transit scheme. 

97, 11—425; 98, 1—10, 176. 
Fog signals: 

Compressed air for blowing signals, Montauk Point, L. I. 97, 1 — ^281. 
Torpedo placing machine. 94, 1 — ♦254. 

Various systems of railway fog-signaling. By W. S. Boult. 99, i— 422. 
Footguards for frogs, switches and guard rails. 96, 11 — ^271; 97, 1 — •102, 

(See also Frogs; Guard rails.) 
Forests and forestry: 

Economical use of timber. 94, 11 — 514. 

Eftect of forest denudation on water courses and water supply. By D. 

W. Baird. 97, U— 259. 
Influence of forests. 93, 11—52, 239. 
New York. 93, 1—375; 94, 1-88. 
Pennsylvania. 95, 1-199. 

Rainfall and forests. By H. A. Hazen. 98, 1 — 5, 8. 
Scientific forestry, Vanderbilt estate. North Carolina. 94, 1 — ^71. 
State ownership and protection. 94, 11 — 233. 
Stream flow in relation to forests. View of C. C. Vermeule and G. W. 

Rafter. 98, 1—5, 8, 26. 
Switzerland, Observations of the Forestry Commission. 95, 1 — 331. 
United States: 

Consumption of timber for mining purposes. By William AlYord. 

96, 11—432, 434. 
Extent and value of forests. 90, 1—511; 93, 11—174. 
Report of B. E. Fernow. 94, 11—508. 

Report of Executive Committee of Forestry Association. 94, i — ^14. 
Reservations, Fernow's pamphlet. 97, 1 — 281, 296. 
World's Fair forestry exhibit. 93, 11—440. 
(See also Timber.) 
Forges: 

Portable, with detachable parts, Buffalo Forge Co. 98, 11 — ^349, 378. 
Tuyeres, Best position, Report on. 96, 11 — 175. 
Forgings: 

Bliss trimming press for drop forgings. 94, 1 — ♦ISS. 
Manufacture of steel forgings. By R. W. Davenport 98, 11—418: 94, 
11—482. By H. T. J. Porter. 96, 1—347. 
Formaldehyde. 98, 1—206, 208; 98, 11—859. 

"97, 11—112" means "Year, 1897. second Tx>lume, page 112." 
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Formulas, Uniform symbols. 96, ii — 387. 

(See also Columns; Hydraulic formulas.) 

Fort Pitt Bridge Co., Pittsburg, Pa., Notes on works. 98, i— 222. 

Foundations: 

"Black cotton soil," India. 93, ii— 301. 

Brick laid in Portland cement, Sagilla River bridge. By W. B. W. 

Howe, Jr. 93, i— ♦S. 
Cement in submerged sand. 93, ii — 130. 
Chicago buildings. 91, 11— 1 116, 122, 265, 312, 415; By C. T. Purdy. 98, 

ii— 1486; by William Sooysmith, 92, ii— ♦348, 349; 98, i— 66. 
Chimney foundations. 93, i— 442. 

Compressed air foundations. Maximum depth. 91, ii— 467. 
Discussion by F. Collingwood. 91, i— 161, 184. 

Concrete: 

Charlestown bridge, Boston, Mass. 98, 1 — *181. 

Concrete in quicksand, Harris method. 92, i — ^420; 94, i— ♦SSS. 

Deep well foundations. 90, 11—548, 575. 

Herr's Island dam, Pittsburg. 96, ii— ^127. 

Nova Scotia bridge. 93, ii— 301. 

Power house, Broadway Cable Ry., Independent foundations tot 
machinery and buildings. 93, ii— *269. 

St. John's Cathedral, New York. Mixture dry. 95, i — 398. 

Wells filled with concrete. Stock Exchange, Chicago. 93, 11 — 165. 
Concrete an4 steel, Strength of. 94, ii— ♦387, 516; 95, 1—10. 
Concrete well monolithic dock, Newcastle, England. 95, 1 — 222. 
Cylinder bridge foundations. 92, ii- ^223, ♦246. 
Drop press foundations, Gorham Mfg. Co., Providence, R. L 90, 1-^ 

♦186. 
Dry dock foundations, Chicago Ship Building Co. 95, 11 — ^50. 
Grillage foundations. Lowering of. 91, i — 38. 
Grouting shingle. 93, 11-301. 
Herr's Island lock and dam, Pittsburg, Pa., Concrete laid under water. 

96, ii— ♦127. 
Hotel Atalantis, Plan and elevation. 94, 1 — ♦545. 
I-beam grillage, Diagram for calculation of. By J. B. Nau. 99, 1 — ♦246, 

268. 
Independent foundations for machinery and building. Power house, 

Broadway Cable Ry. 93, ii— ♦269. 
Interlocking plant, Michigan Central R. R. By H. D. Miles. 95, 11— ♦SI?. 
Leaks in foundations. Stopping by compressed air. 94, 1 — ^395. 

Loads on foundations: 

Bearing capacity of soil. Test, St. Paul Building, New York. 96, 
1—310. 

Formula for equalizing pressure. By F. L. Douglas. 97, i — 807. 

New Orleans, La., Safe load on soil. 99, 1-303, 333. 

Unequal foundation loads. 93, 1 — ♦434, 566. 
Masonry and rock, Failure of. By W. 6. Parsons. 94, 1—407. 
Middle-third theory. Graphic representation. Law of unequal fonnda- 

tion loads. 93, i— ^434, 566. 
Notes on experiences. By A. P. Boiler. 92, ii — 76. 
Pavement foundations. 94, 1 — 411; 94, 11—470. 
Pumping station, Deer Island. 94, I — ♦412. 
Re-enforcement of bridge piles. 91, 1 — ^224. 
Signal work. 98, 1— ^31. 

Sinking deep foundations for engineering works. 90, 1 — 114, 136, 511. 
Stability, under varying angles of load application. 93, 1 — ♦434, 566. 
Subaqueous foundations. 90, 11- ^413, ♦533, ^579; 91, 1— ♦66. ♦79. 
Test of bearing capacity of soil, St. Paul Building, New York. 96, 
1—310. 
(*) denotes an Illustrated article, (f) denotes an Inoet sbeeL 
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Foundations: (Continued.) 

Underpinning heavy buildings. Breuchaud method of vertical pipes 

forced down by hydraulic jack. 97, i — ♦6. 
Viaduct foundations, Panther Creek. By M. S. Knight 94, 1— *160. 
Well bridge foundations, India. 93, 11—49. 
(See also Caissons; Cofterdams; Piles; etc.) 

Foundries: 

General Electric Ck>., Description. 99, 1— t226. 

Toilet conveniences in a model foundry. Walker & Pratt Mfg. Co. 99, 
11— ♦50. 
Fountains: 
keratin}? : 

Frankfort, N. Y. 94. 1—469. 
Ilion, N. Y. 94, 1— •466. 
Mount Vernon, N. Y. 94, 11— ♦ISB. 
North Brookfield. Mass. 94, ii— 126. 
Electric, Willow Grove Park, Phil., Construction details. 97, i— tl47. 
Filter fountain, Maignen, at Cherbourg, France. 94, 11 — ^48. 
Framed structures, Theory and practice of. By J. B. Johnson. 93. 11 — 881. 

Franchises: 

Abuse of franchise privileges by private companies. 90, 11 — ^266. 
Compensation for franchises: 

Best plan for securing, Webb City, Mo. 95, 11 — 361. 

Report, Massachusetts Special Commission. 98, 1 — ^226. 

Street railway franchises. 94, 11—254; 98, 1—225. 

Electric lighting: 

Montclair, N. J., A model franchise. 95, 11 — 377, 382. 

Webb City, Mo., Good plan. 95, 11—361. 
Granting of, by towns and cities. 95, 1 — 137; 95, 11 — ^137. 
Long term franchises. 94, 1-158; 95, ii— 104, 202. 
Municipal franchise contracts. 93, 1 — 108; 98, 1 — 109. 
New York, Proposed legislation in regard to corporation franchlBM. 
98, 1—160. 

Street railway: 

Chicago, Supreme Court decision. 98, ii — 16, 64, 246, 285. 
Compensation for franchises. 94, ii— 254; 98, 1 — 225. 
Detroit, Mich., Litigation. 94, ii— 287. 
Sale of franchises. 93, ii— 274, 382; 95, 11—344, 392. 
Street paving an improper basis of compensation. 97, i — 876. 
Toronto, Ontario. 95, ii— 312; 96, 11—24. 

Value of Kingsbridge franchise, New York City. 95, 11 — 844, 392. 
Taxing franchises as real estate in New York. 99, 1 — 284. 
Water-works: 

Franchises to private companies. Particulars In which municipal 
officers should protect the municii>al corporation. By J. N. 
Tubbs. 92. 1-518. 
Legal difficulties, 1896. 97, ii— 232. 
Newbury port, Mass., Municipal control. Can city escape paying for 

franchise of company? 98, i — 160. 
391 companies. Length of franchises, regulation of rates and pro^ 
visions for purchase. 92, 1 — 37. 
Francis, James B., Biographical sketch. 92, 11 — ^266. By J. P. FrlzelL 94, 

11-28. 
Free port of Copenhagen. 93, 1 — •320. 

Freight on common roads. Cost of hauling. 95, Ii — 360, 377, 410; 96, 1—48. 
(See also Parcel transportation; Street railways. Mail, express and 
freight service.) 

Freight rates: 

Buffalo to New York, fixed by Trunk Line Association. 99, 1 — 257. 
Cheap transportation of bulk freights. Increased power of locomotives 

"97, !!— 112" means "Yeer, 1897, second volume, page 112." 
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Freight rates: (Continued.) 

and weight of trains. 92, 1—293; 97, ii— 168; 99, ii— 272, 288, 
304 337. 

Ches. & Ohio Ry., Reduction of rates, 1892-1899. 99, ii— 104. 

Chicago to New York. 97, ii— 319, 328; 99. i— 241, 300. 

Coal, Anthracite Coal Operators' Association propose to build railway. 
99, i— 24. 

Compared with canal rates. 95, 1 — 26. 

Effect of haul on cost of handling freight on 19 American railways. Ta- 
ble and diagrams. 92, i— 293. 

Free railway construction vs. governmental railways, United States, 
England and South Africa. 91, i— 525. 

Lake rates, 1893-1899. 99, ii— 145. 

U S. & M. S. Ry., Decrease in rates, 1854-1895. 94, 11— ♦IB. 

Nebraska, Case in U. S. Supreme Court 97, 11-393; 98, 1-153. 

Phil. & Reading Ry. 94, 11—301. 

Reduction in the United States, 1867-1896. 98, 11—136. 

Report of Interstate Commerce Commission. 99, 1—45. 

(See also Railway rates.) 
Freight stations: 

Columbus, Ohio, P., C, C. & St. L. Ry. 97, 1— t66, 144. 

English railways. 95, 11-24, ♦29. 

Montgomery, Ala., L. & N. Ry. 97, 11- tll4. 
Freight traffic on street railways. (See Street railways. Mall, express and 

freight service.) 
Freight trains. (See Freight rates; Trains, Freight.) 
Freight yards. (See Railway yards; Railway terminals.) 
French Society of Civil Engineers, Notes on. 98, 11—197. 
Friction: 

Air and water. 93, 11 — 57. 

Friction of wood upon wood at high pressures. By R. C. Hanson and 
E. H. Messiter. 95, 1—^322. 

Loss in power transmission machinery in factories. Table showing re- 
sults of tests in 16 establishments in Cleveland, Ohio. By G. H. 
Benjamin. 96, ii— 379. 

Static friction. By C. M. Broomall. 95, 1—128. 

(See also Hydraulic formulas; Water pipe. Friction.) 
Friction bearing metals, Variation of co-efficient. By Joseph Kuhn and R. 

T. Mickle. 93, i— ♦468, ^494. 
Friction wheels, Paper, Power transmitted by. Experiments and their re- 
sults. By W. F. M. Goss. 97, 1— ^34. 
Fritz, John. 94, 11—432; 96, 1- 134. 
Frogs: 

"Burlington" reraillng device. 98, 11—^87. 

Cast steel reversible, Netherlands State Rys. 99, 11 — ♦150, 837. 

Coughlln spring rail frog. 97, 11—^322. 

Footguards for frogs. 95, 11—^271; 97, 1—^102. 

Formulas. 94, 1—141; 96, 11-^15, 42; 98, 1—250, 386; 98, 11-58, ^198, 251. 

Frog substitutes. Experience with. By E. E. R. Tratman. 99, 11—186. 

Guard rail, Maine Central R. R. 99, 11— ^351. 

Improvements in frogs. 97. 11—208; 98, ii— 173. 

Jordan spring rail, Mich. Cent. R. R. 99, 11—^349. 

Location of a given frog when the turnout angle is fixed. 90, i — ♦28L 

Monarch sprlug rail. 91, 1—^397. 

Movable frog, MacPherson switches. Can. Pac. Ry. 95, 1 — ♦US. 

Neglect to block frog, Michigan law. 92, 1 — ^567. 

Pegram spring rail. Union Pacific R. R. 97, i— ^67. 

Recommendations for frogs. 96, 11 — 191. 

Relation to wheel gage. 93, 11-393; 94, 1-321. 

Spring rail: 

Experience with, Ramapo Iron Works. 90, 11 — ^209. 

(*) denotes ao iHustrated article. (t) denotes an ln«et sheet 
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Frogs: 

Spring rail: (Continued.) 

Safety lock, Byers invention. 91, ii — ♦BTS. 

Spring rail frog with 100-lb. rails, Duluth & Iron Range R. R. 98, 

ii— ♦356. 
(See also their names under Frogs.) 
Standard frogs on American railways. Tables and notes. 96, i— 418, 414. 
Vaughan stiff spring. 92. ii— ♦355. 
Wrecking frog, Palmerton. 92, i — ^441. 
Front-head for rock drill, with removable bushing. 97, i — ♦298. 
Fteley, Alphonse, Biographical sketch. 98, i — 185. 
Fuel economizers, Philadelphia Traction Co. By W. R. Roney. 94, i— 49L 

Fuel economy: 

Boiler tests with various fuels. By D. P. Jones. 98, i— 78, 97. 

Coal consumption in large buildings. Commerce Realty Co., St Louis. 
99, i— 2, 103. 

"Kalor," a new fuel fertilizer. 99, i— 347, 383, 417. 

Liquid fuel for marine engines. Experiments on English and Italian 
ships. 91, ii— 283. 

Oil. (See Oil as fuel.) 

Oil refinery, Bayonne, N. J. Coal consumption. Use of exhaust steam. 
95, ii— 375. 

Pyrometers, Use of. 95, ii— 328. 

(See also Electric lighting; Electric railways. Power plants; Locomo- 
tives, Fuel.) 
Fuel gas. (See Gas.) 

Fulton, Robert: 

Letters concerning engines for his first steamboat 98, i — 256, 402. 

Memorial proposed. 99, ii — 352. 
Furnace arch, Vrooman's. 99, i — ^172. 

Furnace gases, Hydrogen, hydrocarbons and nitrogen peroxide in. By R. 
S. Hale. 97, i— 107. 

Furnace grates: 

McClave, Argand blower used, Scranton, Pa. 95, il — •427. 
Wire screen shaking grate, St. John. 97, i — ♦31, 186. 

Furnaces: 

Blast. (See Blast furnaces.) 
Brass melting furnace, Garrett. 96, ii — ♦219. 
Garbage. (See Garbage cremation.) 
House heating furnaces: 

Combined fiues in warm air furnace. By B. H. Carpenter. 99, i — •eL 

Fales furnace, Tests. 90. i— 271. 

Fuel economy, School building, Detroit, Mich. 98, ii— 47, 59. 

Types of heating furnaces. By D. K. Nicholson. 90, i— ^482. 
Oil as fuel. 96, 11—176. 
Open-hearth furnaces. Tipping. 92, ii — ^242. 

(See also Converters, Bessemer.) 
Resistance to external pressure. Tests at Danzig, Germany. 94, 11— tl27. 
Rivet heating furnaces. 98, I— ♦218; 99, 11-^77. 
Rotary furnace for roasting ores, Bruckner 20- ton. 98, ii— ♦810. 
Slemen's furnace. 90, I — 646. 
Smokeless furnaces: 

Backus, Detroit, Mich. 92. 1—^149. 

Barclay, Chicago. 96, 1—^6. 

Dorrance, Shaking grate. 96, I— ^6, 93. 

Hawley furnace. 92, i— ^98; 96, 1— ♦S; 97, ii— 408. 426. 

Manhattan, Chicago. 96, 1— ♦6. 

Perfect. Chicago, Air Injected Into furnace by steam jets. 96, i— •S. 

Reynolds, Tested at Omaha, Neb. 96, i— ♦5. 

Thomas, Chicago, Hollow grate bar. 96, 1— ^6, 98. 

(See also Smoke prevention; Stokers, Mechanical.) 

"97, 11—112" means "Year, 1807, second volume, page 112." 
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Furnaces: (Continued.) 

Steam Jets for producing forced draft, Experiments, U. S. Navy. 91, 

11— ♦266. 
Wellman Iron & Steel Co., Tests of boilers. 92, 11— •842. 

G. 
Gages: 

Draft gages. 90, 1— ♦487; By J. H. Klnealy, 96, 1— •87. 
Hook gages, New appliances. By I. P. Church. 92, 11— ^296. 
Measuring depth of water flowing over weir. Hawks' glass gage. 99, 

11— •S. 
Plate and wire gages: 

Decimal system. Discussion of existing gages.' 96, 1—14, 368, ♦428. 
New gages proposed. 92, 11—588; 99, 1—27. 
Standard, U. S., New. 93, 11-180. 
Stupakcff comparometer. 99, 1 — ♦230. 
Pressure gages: 

Attaching to hydrants, Sanborn device. 99, 11 — •246. 
Bristol recording. 92, 11— •547; 94, 1—493, •500. 
Crosby, Pressure records from a vacuum steam heating system. 96, 
1— ♦381. 
(See also Car wheels. Gages; Track gages.) 
Gang plank disasters at Bar Harbor, Me., and Minneapolis, Minn. 99, 11 — 81, 

88, 113. 
Garbage as fuel. (See Garbage disposal, Fuel.) 
Garbage cars. Northern Pacific Ry., Tacoma, Wash. By A. McL. Hawks. 96, 

11-^22. 
Garbage collection: 

Buffalo, N. Y., Experience with municipal and contract systems. 99, 

11—214. 
Halifax, Nova Scotia, Specifications under which contract was awarded. 

97, 11—115. 
Municipal and contract systems. Methods In 37 cities. 99, 11 — 214. 
Washington, D. C, Contract system. 99, 11—214. 
Garbage cremation: 

Anderson furnace. 94, 1 — •380. 

Aston, England, New refuse destructor. 91, 11-623. 

Berlin, Germany, Experiments. 96, 1—418. 

Colwell crematory. Refuse sorter and burner. New York City. 95, 11 — 

•342. 
Engle crematory. 93, 1—267, 268; 93, 11-320; By C. T. Bayless and A. 

E. Merkel, 94, 11- •169. 
Fryer crematory. Details. 92, 11- •522. 

Garbage cremation in America. Processes classified. Principal systems 
in U. S. By C. T. Bayless and A. E. Merkel. 94, 11— •167, 172, 
299. 
Horsfall crematory. Details. 92, 11-522. 
Johnson crematory, Chicago. 96, 1 — •86. 
McKay crematory, Yonkers, N. Y. 94, 11— 1510. 

Portland, Ore., Description of furnace. By A. McL. Hawks. 96, 11 — •125. 
Rider crematory, Pittsburg and Allegheny City, Pa. By C. T. Bayless 

and A. E. Merkel. 94, 11— ^168. 
Thackeray Incinerator, Montreal. 94, 11— t451; 99, 11—374. 
Warner crematory. Details. 92, 11—522. 
(See also Garbage disposal. Fuel.) 
Garbage disposal: 

Chicago, Notes. 94, 11-92; 95, 1—1, 8; 97, 11—898. 
Discussion of subject. 92, 11—319, 325, ^522; 94, 11-72, 365; 98, 11—94. 
Dumping vessels. Notes. 93, 1—97; 94, 11-123. 

England, Notes. 91, 11—8; By H. P. Boulnols, 92, 1--569; 96, 11—10; »7, 
11—81, 187, 144; 98, 11—24; 99, 1—16, 56, 60; 99, 11—21. 
(♦) denotes an Illustrated article. (t) denotes an Inset sheet. * 
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Garbage disposal: (Continued.) 

Fuel for electric lighting plants, England. 97, ii— 81, 137, 144; 98, il— 24; 

99, i— 56, 60; 99, ii— 21. 
Germany, Progress reports. By Rudolph Hering. 96, 1 — 417. 
Liverpool, England. By H. P. Boulnois. 92, i— 669. 
London. 91, ii— 8; 96, ii— 10; 97, ii— 81, 137, 144; 99, i— 56, 60. 
Machine for sorting city refuse. By W. C. Foster. 90, i— ♦242. 
Massachusetts, Legislation against feeding of garbage. 96, i — 152, 167. 
Municipal and contract systems. Methods in 37 cities. 99, ii — ^214. 
New Orleans. 94, i— ^404; 96, ii— 237; 97, U— 381; 98, i— 160. 
New York: 

Bids, Notes on. 96, 1—113, 177, 217, 249, 281, 297, 361. 

Board of Health report, Note on. 98, ii— 160. 

Myers and Barker report. 92, ii — 397. 

Report for 1893. 94, ii— 275, 452. 

Riker's Island electrozone plant. 94, ii — 90, 459. 

Waring's report, Notes on. 96, i — 118. 
Philadelphia, Pa., Plans for 1896. 95. ii— 401. 
Pittsburg, Pa., Collection of garbage. Steel wagon. Complaint card« 

95, ii— ♦218. 

Report of American Public Health Association, Phil., 1897. By Rudolph 

Hering. 97, ii— 301, 313, 347. 
Separation of ashes and garbage in New York City and Montclair, N. J. 

96, ii— 7, 81, 97, 232. 

Shoreditch vestry of London, Eng., Combined disposal and electric 

lighting plant. 97, ii— 81, 137, 144; 99, i— 56, 60. 
Tacoma, Wash., History. By A. McL. Hawks. 96, ii— ♦21.. 
United States, Systems in largest cities. Unsatisfactory conditions. 91, 

ii— 51; 96, Ii— 236; 97, ii— 301, 313, 347. 
World's Fair exhibit of plans and plants. 93, ii— 320. 
Garbage pail, Sanitary Garbage Pail Co., Detroit, Mich. 93, ii— 320. 
Garbage scows at Seattle and Tacoma, Wash. By A. McL. Hawks. 96, ii— • 

♦22. 
Garbage utilization: 

Arnold system, Boston. 95, 1 — ^211. 

Consolidated American Reduction Co.'s system, Pittsburg, Pa. 95, 

ii— ^218. 
Merz system: 

Buffalo, N. Y. By C. T. Bayless and A. E. Merkel. 94, ii— •168, 

♦356, 365. 
Detroit. Mich. 94, ii— 358. 
Milwaukee, Wis. 94, ii— ^357. 

St. Louis, Missouri. 94, ii— ^354, 482; 95, ii— 331; 97, ii— 186. 
Sanitary aspects and cost. 94, ii — 358. 
Simonin system: 

Cincinnati, Sanitary Extracting Co. 96, ii— ♦236. 
New Orleans, Southern Chemical & Fertilizing Co. 96, ii — 287. 
Garbage wagons: 

Becker. Load shifted backward. Automatic tailboard. 98, ii — ^205. 
Steel : 

Pittsburg, Pa. 95, ii— ^218. 
Tank suspended from frame. 94, i— ^404. 
Gas: 

Ammonia gas as a source of motive power. By T. W. Draper. 98, i— ' 

458. 
Boiler furnace gas. Presence of hydrogen, hydrocarbons and nitrogen 

peroxide. By R. S. Hale. 97, i— 107. 
Comparative values of gas and electricity for heat, light and power in 

Germany. 96, ii — 405. 
CoBt of gas for house heating. By Donald McDonald. 94, i— 442. 
Coet of gas in Belfast, Ireland. 97, i— 271. 

"97, 11—112" mean« "Year, 1897 second volume, page 112." 
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Gas: (Continued.) 

Electrical gas process, Chlsholm. 99, ii— 362, 393. 
Flue gases, Instrument for indicating percentage of carbon dioxide in. 
98. i— •226. 

Fuel gas: 

Failure of commercial attempts to supply fuel gas in the U. S. By 

F. H. Shelton. 97, ii~104, 108. 

Fuel value of different gases. By S. H. Emmena. 92, 11—364. 

Manufacture and use of gas. By Burdett Loomis. 90, 11— ♦317; By 

G. H. Christian, Jr., 91, i— 512, 521; 92, 1— ♦540. 
(See also Gas engines; Gas producers.) 

Manufacture Irom anthracite culm, Sanderson process. 96, 11 — 820, 867. 

Proper use of gas. By Donald McDonald. 94, i — 442. 

Sales in the United States, Canada, England and Germany per capita. 

98, i— 43. 
Transmission of power by means of compressed gas in pipes. 97, 1—297. 

Water gas: 

Fatalities from gas in Boston. 97, 1 — 159. 

New kind proposed by Reissig and Landin. 91, 11 — 462. 
(See also Natural gas.) 
Gas burner test of fireproof material. By H. B. Seeley. 96, 1 — ♦250. 

Gas burners: 

Arg and Sugg, EfFective center of light. Tests at Steyena Institute. By 

D. S. Jacobus. 95, ii— ♦399. 
Welsbach incandescent. By J. W. R. Cline. 94, 1—407. 
(See also Photometry.) 

Gas engines: 

Barge propulsion, Seine River, France. 95, 1 — 345. 
Blast furnace gas as fuel: 

Cockerill Iron Works, Seraing, Belgium. 99, 1—88. 

Thwaite-Gardner system, London. 99, 11 — 297. 
Daimler engine. 92, 11—^498 ; 93, 1—^260. 

Development of engines since 1882. By Dugald Clerk. 97, 1— ^204, t219. 
Diesel internal combustion motor. By E. D. Meier, 98, 1-^^172; 98, 11-^ 

46, 58; By J. E. Denton, 98, 11—422. 
Double-acting engines. 94, 1— ^478. 
Double-cylinder, Frontier Iron Works. 98, 11—^178. 
Dynamos driven by engines: 

Danbury, Conn. By A. W. Burchard. 95, 1—335, 336. 

Discussion by Perry. 97, i— 297. 

Failure of engines, Coatbridge, England. 97, 11—133. 

Interesting speed regulation of dynamo. 97, 1 — 103. 

Pittsburg engine. 93, i— ^608. 

Westinghouse Electric & Mfg. Co., 650-HP. engine and 520 K-W. 
generator. 99, 1— ♦283. 
Efficiency of gas engines. 90, 1-371. 

English engines. Development of. By Dugald Clerk. 97, 1— t219. 
Fuel economy, (3as made from anthracite culm, Sanderson procesB. 96, 

11—320, 367, 401. 
Fuel gas producer. Wood, Erie R. R. shops, Jersey City. 99, 11 — ♦884. 
Lorois engine. Bates Thermic Engine Co. 96, 11—^261, 264. 
Lubrication, Lunkenheimer sight-feed graphite lubricator. 99, 11 — ♦SOS. 
Olln engine. 97, 1— ^287. 
Otto engines. 92, 1—175; 93, i— ♦423. 
Pacific Gas EIngine Co. 92, 11—106. 
Pittsburg engine. 93, 1—^608. 
Priestman engine. By Coleman Sellers. 92, 11—200. 
Principles of steam turbine applied. 93, 11 — 154. 
Prospect for gas engines. Discussion at American Society Mechanical 
Engineers. 95, 1—262. 
(*) denotes an Illustrated article, (t) denotes an inset sheet. 
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Gas engines: (Conwinued.) 

Pumping plants: 

Fuller Mines, Arizona, Direct connected iangines. 98, 1 — *58. 
Glbsonburg, Ohio, water-works. 97, ii— 412. 

Reversible engine, Wolverine. 98, 1— ♦359. 

Shop and factory motive power. By A. R. Bellamy. 99, 11 — 6L 

Sintz engine, Operates with two-stroke cycle. 97, 11 — ♦101. 

Three-cylinder vertical engine, Westinghouse. 99, 1— ♦283; 99, 11— ♦197. 

Two-cycle engine, Weiss. 97, 11 — ^340. 

Various types of engines. 93, 1 — 176. 

Weber hoisting engine. 99, 11— ♦406. 

Weiss two-cycle kerosene engine. 97, 11 — ♦340. , 

Westinghouse engines, Particulars of a few large engines. 99, 1 — ♦283. 
Gas exposition, New York, Notes on. 97, 1 — 92. 

Gas flame. Effective center of light. Argand burner. Tests at Stevens In- 
stitute. By D. S. Jacobus. 95, 11— ^399. 
Gas generators. (See Gas producers.) 

Gas holders: 

Birmingham, England. Large holder, 264 ft. in diameter and 160 ft. high. 

99, 11-172. 
Failure in New York City, Consolidated Gas Co. 98, 11—869, ^406; 99, 
1—74. 
Gas leak detector, Belgian. 98, 11—87. 

Gas lighting, Cost compared with other lighting systems. Photometric testi 
at Cologne. 97, 1—52. 
(See also Car lighting; Street lighting.) 

Gas meters: 

Penny-in-the-slot, Liverpool. 93, 11 — 153. 
Quarter-ln-the-slot, San Francisco. 94, 1 — 169. 

Gas motors: 

Hosklns Motor Co., Springfield, Ohio. 96, 1-^176. 
Luehrig motor: 

Description of motor. By F. A. Kummer. 95, 1 — ^52. 
Dresden & Neufchatel Ry. 94, 1-359, 473. 
England, Blackpool, St. Ann's & Lytham Ry. 96, 11—129. 
Naptha gas, English trials. 93, 1—318. 
Pole motor, ^nacostia Ry. Co., Anacostia, D. C. By T. C. J. Bally, Jr. 

96, 11-197. 
Progress made in use of motors on street railways. 94, 11 — 318. 
Water-works, Motors in, Germany, Results obtained in 11 different 
cities. 96, 1-343. 
Gas pipe: 

Distribution of gas under high pressure through smaller mains. By F. 

H. Shelton. 99, ii— 219, 224. 
Elevating a 24-ln. main, San Francisco. By J. B. Oockett. 93, 1—347. 
Grand Forks. S. D., Submerged pipe. Trestle for lowering pipe. Man- 
hole in center of river. 92, 1 — ^446. 
Joints. (See Pipe joints.) 

Leaks in pipe, German method of finding. 90, 1 — 571. 
Vitrified clay pipe. By Irvin Butterworth. 99, 11-^220, 224. 

Gas producers: 

Feed-device, Automatic, Bildt invention, Rotating distributing disk. 

By C. W. Blldt. 98, 1— ♦238. 
Fuel gas producer. Wood, Erie R. R. shops, Jersey City. 99, 11— ♦334. 
Kitson, Manufacture of semi-water gas for fuel. History of fuel gas 

production. 92, 1— ^540. 
Loomis, Manufacture and use of fuel gas. By Burdett Loomis. 90, ii — 
♦317. 
Gas supplies, Municipal, in Boston, Brooklyn and New York. 96, 11 — 400. 
Gas wells. Specifications for drilling, Lancaster, Ohio. 97, i — 271. 
"97, 11— 112" meang "Year, li<97, second volume, page 112." 
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Gaa works: 

Combined with electric plant By Howard Jones. 94, 1 — 433. 

Franchises. (See Franchises.) 

Philadelphia, Transfer to private company proposed. 97, ii — 200, 305, 
368. 

Ravenswood, L. I., Tunnel under East River. 94, 1 — •172. 
Gasoline. (See Car lighting; Gas engines.) 

Gates: 

Drawbridge gates. 96, i— •208; 98, ii— 385. 

Railway crossing: 

Standard single connection. 97, i — •335. 

World's Fair exhibit. 93, ii— 206. 
Reservoir outlet, Fay Lake reservoir, Arizona. 99, ii — ^155. 
Tide gate, Swanson St., canal, Philadelphia, Pa. By Harrison Souder. 
99, ii— ^34. 

Gear teeth: 

Cutting teeth, New process. By Ambrose Swasey. 90, Ii — •491. 
Diagram for relative strength of teeth. 97, i— 350, 394. 

Gears: 

Bevel gear, Niagara Falls Paper Co. 94, i— 323. 

Equalizing gear for operating swing bridge, Calumet River, Chicago. 

97, ii— ^30. 
Helical gears, Practical treatise on. 94, i — 89. 
Problem of gears. 95, ii— 138. 
Toothed gear. Theory of. 94, i — 429. 
Variable speed gear applied to street car. 93, 1 — 1. 
Worm gear, Efficiency of, Experiments. By B. P. Flint. 92, 1— •848, 

352. 

General Electric Co.: 

Foundry, New. 99, I— 1226. 

Lord Kelvin's Inspection of works. 97, II — 222. 

Works at Schenectady, N. Y. 99, 1—206. 

Geographic names. Spelling of. 91, Ii — 27, 35. 

Geological studies In connection with engineering work. 99, il — 24, 852, 363. 

Geometrical curiosity. 99, II— •loe. 

Gin-pole, Water tower erection, Montezuma, Iowa. 96, i — ^18. 

Girders: 

Box girder, 55-ton, Penn. R. R., Phil. 93, 1-^547. 
Cast Iron, Failure of, In English bridge. 91, II — 4, 12. 
Chenab River bridge, India, Erection work. 93, il — 50. 

Plate girders: 

Arch centers of highway bridges. 93, Ii — ^31. 

Archer Avenue subway, Chicago. 94, II — •291. 

Bronx River bridge, N. Y.. N. H. & H. R. R. 95, i— t2. 

Cover plates. Diagram for calculating length. By C. W. Hudson 

and T. K. Thomson. 94, il— ^148, 172, 278. 
Cumberland, Md., Baltimore St., bridge. 92, 11— ^63. 
Depth, Diagram for finding economic. By W. G. Kirchoffer and M. 

J. Patterson. 95, II— •166, 242. 
Designing plate girders. Notes. 92, 1—39; 94, 1—239, 280, 828. 
Flange plate. Length of. 93, 1—353. 
Formula for locating girders relative to a curve so as to bring equal 

loads to each. By Henry Szlapka. 97, 1-139, 169. 
Long span bridge girders. 92, i — ^t316. 
Patuxent River, Washington, D. C. 94, II— 165. 
Proportioning plate girders. 92, I — 39. 

Rapid erection, Cleveland, Akron & Columbus Ry. 96, 1 — •146. 
Rivet spacing In girders. 94, II — 492. 

(*) denofes an lllufftrated article. (-i^) denotes an Inset sheet 
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Girders: 

Plate girders: (Continued.) 

Theory for spacing. 98, 1—322, 370; 98, U— 10, 89, 154, •186, 399; 

99. 1— ♦106, •234. 
Vertical or Inclined stlffeners. 95, 1—276, 339; 95, 11— •48, ^298, 
346, 363, •375, 409. 
Stress measured by measuring heat gained or lost when load la 

applied, Turner's experiments. 97, 11 — 280. 
Transportation of girders: 

Best method and formulas for determining. 92, 1 — •32. 
Loading and unloading girders and their transport over ordi- 
nary gravel roads, Wabash, Ind. 97, 1—^226, 232. 
90-ft. span, Central Bridge & Eng. Co., Peterboro, Ont, by ralL 

95, 1— •383. 
Phil. & Read. Ry. at Philadelphia. 95, 11— •174. 
64%-ton girder, Penn. R. R. Co., by rail, 98, 1— •378. 
30-ton girder through street, Binghamton, N. T. 98, i — •154. 
Plate lattice girder bridges of Northern Pacific Ry., Standard plans. 

97, 11—123, 40, t45. 
Tests of steel girders in Austria. By G. C. Hennlng. 92, i— 13, •H, •48. 
Wyandotte Building, Columbus, Ohio, Details. 94, 1— •475. 
Glass: 

Luxfer prism. 97, I— ^371; 99, 1—^362; 99, 11—309. 
Ribbed glass: 

Advantages of. Experiments at Massachusetts Institute of Technol- 
ogy. 96, 11—101. 
Diffusion of light through glass. 93. 1—^242; 98, 11-391. 
Substitute for glass. Translucent fabric for windows. 95, 11 — ^148. 
Wire glass: 

Advantages of. 93. i— 377. 
Fire resisting qualities. Tests. 96, 11—101. 
Fire test of skylights, London. 99, ii— 309. 
Fracture of glass. 92, 11-^90. 
Manufacture, Shuman system. 94, 1 — 276. 
World's Fair exhibit. 93, 11—489. 
Gold: 

Appreciation of. 93, iJ— 374. 
Chemlrtry of milling?: gold. 94, i— 218. 
Electro-metallurgy of gold. 94. 1—409; 94, 11—362. 
Gold from sea water, Jernigan's scheme. 98, 11 — ^79. 
Liquid Air Gold Extraction Co. 99, 11-229. 
World's production. 93, 11—134, 379. 
(See also Metals, Transmutation; Mineral production.) 
Gold leaves. Thickness of. Note. 94, 11-281. 

Gold mines of North Carolina. By M. J. Gorman. 96, 11—825, 828. 
Gold mining: 

Modern practice. By J. H. Hammond. 99, 1 — 427. 
Transvaal. By Fearnside Irvine. 99, 1—427. 
Qold reduction works, Mercur, Utah. De La Mar's Mercur Mines Co., Use 

of cyanide of potassium. By W. P. Hardesty. 98, 1 — ^t817. 
Qold washing. West Side Mining Association. Wyoming, Apparatus. Bj 

Elwood Mead. 96, ii— 167. 
Gong signals. 91, 1—^194; 93, 11-309. 

Gtorsuch, Robert B.. Notes on professional career. 97. 1 — •886. 
Government engineering, Worthless. Criticism of Mr. Wlsner's article In 

the "Engineering Magazine." 92, 1—130, 132. 
Government lands of the United States. 92, 1-124; 93. 1—456; 94, 11-217, 

287. 
GoTemment publications: 

Catalogue. Value of monthly. 95. 11—136, 256. 
Distribution of publications. 94, U— 468; 95, 1—305, 387. 

*'97, 11—112" means "Year, 1897, second volume, page 112." 
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GoTernment publicationfl: (Continued.) 

List of documents for sale, giving prices. 99, 1 — ^14. 
Government scientific work. Consolidation of. 97, 1 — 88. 
Governors: 

Steam engine: 

Brownell automatic, for high speed engines. 96, i — *37. 

Corliss engines. Notes. 93, ii — 147. 

Discussion. By E. J. Armstrong and J. M. Smith. 90, ii— -*52. 

History of governors. 98, i— •176. 

Lathrop throttling. 94, i— ♦374. 

Study of accelerating forces. By F. H. Ball. 97, i— ♦103. 

Theory of governors. 94, i— 493. 
Water wheel: 

Danger from use of oil under pressure. Fire at Palmer, Mass. 98, 
i— 256. 

Electric governors. 94, 1—367. 

"Giesler" electro-mechanical. 96, i— ^276. 
Grade crossings: 

Atlantic City, N. J., Collision of trains, July 30, 1896. 96, ii— 81, 88, 

97, 104. 
Avoidance in railway location. 95, i — 336. 
Brockton, Mass., Abolition of, Note. 94, i— 231. 
Buffalo, N. Y., Removal of. 95, i— 79, 195; 95, ii— 1266. 
Chicago: 

Abolition proposed. Notes. 93, ii— 225, 305, 345. 

Ordinance, Provision of. 93, i— 233. 

Report of Terminal Commission. 92, ii— 54, 60. 

Stewart Avenue, Arrangement of tracks and train movements. 92, 
ii— ♦282. 

Trouble over land damages. 94, i — 246. 

(See also Track elevation, Chicago.) 
Connecticut, Review and report on removal. 95, i — 88, 49. 
Derailing switches. (See Switches, Derailing.) 
Electric railway and highway, Switzerland, Peculiar lift bridge. 99, 

i— ♦386. 
Electric and steam railways: 

Aurora & Geneva Electric Ry. 99, i — 316. 

Brief discussion. 93, i— 538. 

Derailing switch, Alton, 111. 96, ii— ^438. 

Illinois, Supervision by Railroad Commission. 96, 1 — 352. 

N. T., N. H. & H. R. R., Somerset, Mass., Report by Board of Rail-' 
road Commissioners. 97, i — 148, 152. 

Plymouth, Mass., Litigation. 94, ii— 408. 
(See also Interlocking railway systems. Electric and steam rail" 
ways.) 
Elizabeth, N. J., Penn. R. R. 93, i— 502; 97, 11— ^370. 
English railways. Extent of protection. 93, ii— 422. 
Gates for crossings. 93, ii— 206; 97, 1— ^335. 
Illinois, Interlocking regulations and state law. 96, 1 — 89, 172. 
Indiana, Interlocking regulations and state law. 97, 1 — 268. 
Interlocking signals. (See Interlocking railway systems.) 
Iowa, Annual report. 94, i — 199. 
Joliet, 111., Efforts to abolish crossings. 94, 11 — 364. 
Law for abolition suggested. 94, 1 — 324. 
Massachusetts. 92, 1—255; 93, i— 248; 97, 1-^5. 

New York, Bill proposed by Railroad Commissioners. 95, 1 — 88, 81, 201. 
Newark, N. J., Notes on removal of crossings. 91, 11—519; 95, 1 — 81; 

97, 11—305. 
Newton, Mass., Track depression, Boston & Albany R. R. 97, 1 — ^164. 
Ohio, Interlocking regulations and state law. 96, 11 — 8, 11. 
Philadelphia, Penn. R. R. 93, 1— ^318; 96, i— ♦260. 
Sharpsburg, Pa., Elevation of tracks. 94, ii — 203. 

(*) denafes an llliurtrated article, (t) denotes an Inset sheet. 
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Grade crofisings: (Continued.) 

Signals. (See Signals, Railway.) 
Small cities, Agitation of subject in. 94, ii — 428. 
Specifications for Buffalo, N. Y. 95, i— 196. 
(See also Track elevation.) 
Graders, New Era, Experience with, in building irrigation ditches. 90, 
1—88, 255. 
(See also Road graders.) 
Grades: 

Street, New York CMty. 94, i-7-181, 325. 
Street railway: 

Method of laying out, on a warped surface. 95, i^04. 
Steep grades in San Francisco, Cal. and Seattle, Wash. By S. L. 
Foster. 96, ii— 21. 
(See also Legal decisions, Street grades.) 
Gradient indicator for drains. Wallas. 90, i— ♦250. 
Gradienter. Errors in the use of. By B. S. Lyman. 96, 1 — 370. 
Grain elevators: 

American, Brief description. 93, ii — 109. 
Pneumatic: 

Danube River, Built by East Ferry Road Engineering Works Co. 

97, i— 112. 
Millwall Docks, England, Duckham invention. 96, ii— *324. 

"Electric" at Buffalo. 98, i— ♦171. 
"Fort William" at Ontario. 98, i— ♦HI. 
"Great Northern" at Buffalo. 98, i— 1218, 274. 
Washington Avenue, Philadelphia. Relative merits of steel and 
wood. 98. i— ♦274. 
(See also Bins.) 
Grain handling apparatus, England, Millwall docks. Vacuum process for 

moving grain between vessels and storage bins. 96, ii — *324. 
Grand stand at Monmouth Park, N. J., Steel construction. 90, i — ♦S?, t295. 
Granite: 

Crushing strength of. 93, i— 37, 87, 136, 256. 

Durability of various granites. 98, ii — 44. 

Quarries of Stone Mt., Georgia. Horizontal rift made in opening quarry. 

Plug and feather system of quarrying. 95, ii — ♦338. 
United States industry 91, i— 417. 
Graphite: 

Bearings, Self-lubricating, Holmes invention. 92, i— 495. 
Cylinder lubrication. 94, i— 1, 220. 
Grates. (See Furnace grates.) 
Gravel elevators, Hydraulic, in North Carolina and Georgia mines. 96, 

i— ^46, ^149. 
Gravity railways: 

Fairmount Park, Phila., Proposed. 90, i— ^582, 615. 
Mt. Penn Gravity Ry., Accident. 90, ii— 193. 
Great Lakes of the United States: 

Commerce, Statistics of, 1887-1896. 98, ii— 93. 
Level of lakes: 

Level affected by Chicago drainage canal. Effect on Canadian 
waters. Reports of Board of Engineers and L. E. Cooley. 
Paper by Wisner. 95, 11—120. 168. 203. 210, 211, 220, 230. 
Proposal to build dams for raising level. By B. H. Muehle. 97, 

i— 163. 
Regulating water-levels by dam on Niagara River. Abstract of 
Wisner's address. 99, 11—333. 
Trip on an ore carrier. 97. ii — ♦219. 
Great Wall of China, Notes on. 93, i— 10. 
Greece, Notes on. 90. 11—171. 192. 

'•97, il— 112" means "Year, lSt)7, second volume, page 112." 
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Greene, George Sears, Biographical sketch. 93, ii— 614; 99, 1—^71, 90. 
Grillage foundations. (See Foundations.) 
Grinding machines: 

Brown & Sharpe Universal. 91, i — ♦218. 

Cement. Double pendulum mill. Report of German manufacturers. 
By S. B. Newberry. 97, i— 118. 

Centrifugal, Pedrick & Ayer. 91, ii— ^149. 

Cincinnati Milling Machine Co., Improvements. 94, 1 — ^351. 

Griffin mill. 96, i— ♦29. 

Oil-box grinding machine for Journal box lids and lid seats. 90, i — ♦428. 

Raymond roller grinding mill. 99, ii— ^136. 
Grips. (See Cable car grip; Cement grips.) 
Griscom, C. A., Biographical sketch. 97, i — 136. 

Ground water. (See Drainage, Subsoil; Water supply. Underground.) 
Group of shots. Finding true center. 99, 1— ^70, 138, 164. 
Guard rails: 

Angle iron, for frogs with 100-lb. rails, Duluth & Iron Range R. R. 

98, ii— ♦sse. 

Cleveland rerailing bridge guard. 91, i— ♦367. 
Dorwin clamp. 99, i— ♦31. 
Footguard, Metal. 96, ii— ♦271. 
Frog guard rail, Maine Central R. R. 99, 11— ♦361. 
Holland State Railways, Modified Latimer type. 91, 1 — ♦221. 
Jordan bridge guard. 90, ii— ♦136. 
Locke rerailing bridge protector. 90, 11 — •667. 
Relation to wheel gage. 94, 1—321. 

Rerailing bridge guard, Buf., Roch. & Pitts. Ry. 90, 11— ♦230. 
Safety bridge guards. 90, 11—301, ^302, ^400, 467. 
Standard guard rails on curves of American railways. 96, i— 416. 
Gunboats. (See Warships.) 

Gun carriages, Disappearing. 94, 11—406; 96, 1 — 246. 
Gun forgings, Steel. Kotes on work in United States. By R. W. Davenport 

93, 11—420. 
Gun lathes, Largest ever built. Pond Machine Tool Co. 96, 11—400. 
Gunpowder: 

Compared with nitro-glycerine. 94, 1—2. 
Smokeless powder: 

American make. 91, 11 — 676. 

Development of. 96. ii— 286. 

Discussion of. 90, ii— 19. 

Manufacture at Newport torpedo station. Note. 96, 1 — ^129. 

Russian, Reported to have become useless after being stored. 98, 

1—407. 
"Schnebelite," Note. 93, 11—328. 

Tests of Navy Department. 94, 1—261, 273; 94, 11—68, 617. 
Substitute for gunpowder. 93, i— 817. 

(See also Carboazotlne; Dynamite; Maxlmite; Nltro-glycerlne.) 
Gun shields. Tests of, at Indian Head. 94, 11—227. 
Guns: 

Advance made in American guns. 91, 1 — 99; 93, 1 — 80. 
American and English guns compared. 90, 1 — 86; 91, 11 — ^79. 
American-Spanish war. Report by Capt O'Neill, Naval Bureau of Ord- 
nance. 98, ii— 295. 
Army, U. S., Change in caliber and bullet Jacket 94, 1 — 149. 
Blood's sectional gun. 97, ii- ^414; 98, 1—42. 
Brown segmental wire wound. 92, 1 — ^484; 98, i — ^868; 98, 11—221; 98^ 

Ii— 224; 99, il— 124.. 
Browning automatic machine gun. 95, 11 — 884; 98, 1 — ♦346. 
Canet, 66-ln. for Japan. 92, 1-^100. 
Carr automatic gun tested in San Francisco. 98, 11—81. 

(*) denotes an illustrated article, (t) denotes an Inset iheet 
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Ouns: (Continued.) 

Crozler wire wound gun. 93, 1 — 330. 

Disappearing carriages In gun tests. 95, i — 246. 

Drlggs-Schroeder rapid fire gun. 94, 1—461. 

Dudley pneumatic. Test. 96, 1--249. 

Electric guns, Invention of Turpin. 94, 1—461. 

England's 110-ton guns. 90, 1—85. 

Gardner machine gun, Springfield, Mass. 94, i— 836. 

Catling gun: 
. Electric feeder. 93, 11—165, 234, 382; 95, U— 387. 
Failure in test. 99, 1—17. 
Giffard liquid gas gun. 90, 11— ^121. 

Gun-fire analysis of the Santiago sea fight by Lieut. Wells. 98, ii— 107. 
Haskell multi-charge gun. 94, 1 — 631. 
Heavy naval guns. 93, 11 — 321. 
Hurst multi-charge gun. 94, ii— 246, 397; 95, 1—207. 
Krag-Jorgensen rifie. 92, 11— ♦329; 93, 1—169, 258, 526; 93, 11—86; 94, 

11—439. 
Krupp gun. 93, 1— ♦368, 392; 93, 11—306. 
Krupp gun works. Condition of employees. 93, 11 — 23, 84. 
Lee rifie. 95, 11—359. 
Length of gun, Effect of length upon velocity tmd energy of projectile. 

93. 11—325. • 
Maxim rapid fire gun. 93, 11-321; 95, 1—377. 
Muzzle velocities of various types. 99, 1 — 291. 
Nickel steel gun, Forgings completed by Bethlehem Iron WorkB. 98, 

1—293. 
Nordenfelt and Maxlm-Nordenfeld litigation. 92, 11—229. 
Notes on tests by U. S. Navy. 93, 1—540; 93, 11-85, 401; 94, 1—125, 221, 

246, 251, 273, 352; 94, 11—30, 177; 95, 1—377. 

Pneumatic dynamite guns: 

Brazilian cruiser "Nictheroy." By Edward Brinley. 94, 11—864, 

369. 
Slm&-Dudley pneumatic. 98, ii— ♦86. 
Tests at Sandy Hook. 94, 1—335; 94, 11—168. 

"Vesuvius" gun test. 93, 1-121, 169, 265. 
Rapid fire guns. Greatest speed yet attained with different gunB. 92, 

1—436. 
Robertson rapid fire. 94, 11—111. 
Salvator rapid fire, Austria. 94, 1 — 308. 
Savage rifie for the New York militia. Breech mechanism. 96, ii — 88, 

52, 255. 
Sims-Dudley pneumatic. 98, 11— ♦86.. 

Single barrel automatic machine gun of Hotchklss Co. 95, il — 144. 
6-ln. U. S. Navy gun. 99, 1—291. 
16-in. coast defence gun compared with great guns of other nations. 

98, 1—361. 
Skoda automatic gun. 94, 11 — 1. 
email caliber guns. 93, ii— 381; 94, 11—97; 96, 1-71. 
Sponsel rapid fire gun. 93, 1—231, 356, 398. 
Submarine gun, Ericsson. 93, 1 — 30. 

10-in. coast defence gun burst under test at Sandy Hook. 99, i — ^209. 
Transportation of heavy guns. 92, 1—^96, ^102; 98, 1— ♦368, ^392. 
Turpin guns. 93, 11—234; 94, 1—461. 
12-in. breech loading rified mortar. 92, 11 — ^534. 
Watervliet gun works. 93, 1—433; 94, 11—503. 
White gun. 93, 1—293, 398, ♦403. 
Wlard system of construction. 95, 1 — 129. 
Woodbridge wire wound gun. 93, 1—330; 94, 1^57. 

Gutters, Concrete combination curb and gutter. Champaign, 111. 99, 11— •10. 

"97, 11—112" means "Year, 1897, second volume, page 112.** 
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Gyration: 

Moment of. By B. F. La Rue. 94, i— 475. 

Radius of, of hollow, round and square columns. By B. F. La Rue. 
93, i— 114, 182. 

H. 

Halifax, Nova Scotia, Notes. 97, ii— 14L 

Hammers: / 

Beaudry power hammer, Novel design. 96, i — ♦880. / 

Calculation of energy of blow of steam hammer. 98, i — lii, 241. 

Inspector's hammer. 93, i— ♦399, 446. 

Large steam hammers. 93, ii^81. 

(See also Pile drivers.) 
Hand and machine production. Comparison, Department of Labor investiga- 
tion. 99, ii— 224. 
Hand cars. (See Cars.) 
Harbors: 

Action of tides on estuaries. By Osborne Reynolds. 90, ii — ^210. 

Aransas Pass, Texas, Improvements. 90, ii— ^182, 237; 93, 11—126, 345; 

95, ii— 222. 

Baltimore, Md., Channel completed. 93, i — 97. 

Brazos River improvements. 93, ii— 406; 95, 1—68; 97, 1—161. 

Buffalo, N. Y., Breakwater extension and sand-catch-pier extension. 

96, ii— ^284. 

Calais, France, Foundations of the quays of the outer harbor. 90, 1 — 7, 

Charleston, S. C, Improvements. 96, ii — 430. 

Chicago: 

Crib construction and its ^ost. 95, 1— 130. 

Need and possibilities of improvement 93, 11^94; 96, 11 — ^40. 
Copenhagen, Free port, Proposed improvement. 93, i — ^^320. . 
Crescent Bay, Wash., Breakwaters and other improvements. 93, 11 — 880. 
Duluth, Minn., Ship canal entrance, Construction of substructure. 98, 

ii— 150. 
Fort Pond Bay, L. I., Proposed terminus for transatlantic steamers. Mr. 

Corbin's project. 95, ii— 312; 96, i— 120. 
Galveston, Texas, Jetty work and other improvement schemes. 90, 11 — 

512; 94, ii— 419; By W. J. Sherman, 97, 1—^162, 362. 
Glasgow, Notes. 93, ii— 92. 

Ice harbors in Delaware River and Bay. By A, Stierle. 93, 1— 1410. 
Lake Ontario, Notes. 90. i— ^231. 
Leixoes, Portugal, Construction. 93, Jii — HO. 
Malmo, Sweden, Plans for new. 92, i — ♦538. 
Marquette, Mich., Concrete breakwater. 97, 1 — 38. 
Montevideo, Uruguay, New works. 99, ii— 17, 81, 97. 
Montreal. Dredging, 1875-1890. Piers and other improvements. 91, 

1—397, ♦414. 
New York, Channel improvements. 92, i— t264, 276; 97, ii— 33, 344, 852; 

99, 1—55, 177. 205. 257. 315. 
Oswego, N, Y., Excavation. 94, i— ^131. 
Pacific coast, Jetties constructed. 93, i — 274. 
Philadelphia, Improvements. 93, i— ♦55, 145; 94, i— 189. 
Point Judith, R. I., Harbor of refuge, 91, i— ♦363. 
Savannah, Capt. Carter's work. 99, ii— 152, 210, 224. 
Seattle. (See Canals, Lake Washington and Puget Sound.) 
Superior-Duluth, Bids for work. 97, i— 129, 161. 
Tacoma, Wash., Improvements. 93, ii — 425. 
Tampico, Mexico, Jetty work. 93, ii— 301; 94, i— 456. 
United States harbors. Progress of improvement schemes. 95, i — 359. 
Wilmington, Del., Flushing tidal reservoir proposed. 92, 1 — 169. 

(*) denoted an illustrated article. (t) denotes an inset sheet. 
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Harbors: (Continued.) 

Yaqulna Bay, Oregon, Construction of Jetties. By G. A. Lyell. 93, 11— 

♦37. 
Zuyder Zee, Proposed plans. 92, 11— ^242; 94, 11—336. 
(See also Breakwaters; River and harbor.) 
Harper's Ferry Improvement. By W. L. Slsson. 94, 1 — 343. 
Harrod, Benjamin Morgan, Biographical sketch. 97, 1 — 136. 
Havana. (See Cuba.) 

Haverhill Aqueduct Co., History, 1801-1892. 93, 11—166. 
Hawaiian Islands, Engineering work In. 98, 1 — ♦426. 
Hawkshaw, Sir John, Biographical sketch. 91, 1 — 595. 
Head frame. Steel, Phila. & Reading Coal & Iron Co.'s mines, Gilberton, 

Pa. By W. L. Cowles. 98, 11— ^292. 
Headlights: 

Compressed gas, Plntsch system. Brooks Locomotive Works. 94, 11 — ^287. 
Electric: 

Buffalo, Roch. & Pitts. Ry. 95, 1—64. 
Complaints of engine drivers. 94, 11 — 128. 
Cost and power. National Electric Headlight Co. 94, 1 — ^80. 
Pyle apparatus, Tests on C, C, C. & St. L. Ry. with electric head- 
lights. 98, 1— ♦379. 
Heating: 

Hot water system. Arrangement of mains. 97, i — 78. 

Mechanical equivalent of heat. 90, 11 — 139. 

Mill heating from the hot well of a condensing engine, Lancaster 

Mills. 96, U— 87, 88. 
Radiation of heat: 

Comparison of various formulas by W. Le C. Stevens. 97, 1—286. 
Proportioning direct radiation. By R. C. Carpenter. 97, 1—80. 
Schlicht process of combustion. 99, 1 — ♦llO, 154. 
Shops of 111. Cent. R. R. at Burnside, Sturtevant hot blast system. 96, 

11—55. 
Steam heating of buildings where three or more stoves are now used. 

97, li— 266. 
Steam loop applied to heating system. 90, 11 — ♦106. 
Sturtevant hot blast system, Car shops of 111. Cent. R. R. 96, 11 — 55. 
Warm air furnaces, Combined flues. Residence heating. By B. H. Car- 
penter. 99, 1— ♦61. 
Webster vacuum exhaust steam system. 96, 1 — ♦381; 97, 1 — ^79. 
(See also Car heating.) 
Heliotrope: 

Inspection of sewer interiors. By W. C. Parmly. 94, 11 — ^249; 95, i— 1S8. 

138. 
St. Louis survey. Used In. 93, I — ^311. 
Heliotrope flag for engineers. By W. C. Parmley. 95, 1— ♦295. 
Highway commissions. (See Road Improvement associations.) 
Highways. (See Roads; Streets.) 

Hilgard, Julius Erasmus, Biographical sketch. 91, 1-^462. 
Hinges, Technical names of. 91, 1—431. 
Hoisting engines: 

Allis engine for Qulncy Mining Co., Michigan. 95, 1— 1255. 
Anaconda Copper Mining Co., Butte, Montana. 96, 11— ♦146. 
Bucyrus engine, Dredging work In Montreal harbor. 91, 11— ♦IT. 
Byers engine, Erection of Rocky River viaduct 95, 11— ♦290. 
Corliss winding engine. Note. 94, 1—169. 
Double reel, direct acting, deep mine engines. Eraser & Chalmen. 99. 

1— ♦46. 
Engine for double boom derrick, Chicago canal. 95, 11 — •206. 
Gasoline engines: 

Fairbanks. Morse & Co., Entire plant on one bed plate. 98, 11—^62. 
Mexican mine and Weber engine. 99, 11-^406. 

-97, ii— 112" means "Year. 1897, second volume, page 112." 
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Hoisting engines: (Continued.) 

Hackworth valve gear, C. W. Hunt Co. 96, ii— ♦438. 

Lidgerwood six-spool engine. 92, i — ♦139. 

Mundy double cylinder engine. 92, i — ♦67. 

Safety appliances for derrick engines. Lidgerwood safety lock and 

friction clutch. 98, ii— ♦45. 
Thomas Carlin's Sons' double cylinder engine. 92, i— ♦22. 
Hoisting machinery: 

Air hoists, Loading large rocks, Chicago canal. 95, ii — ^23. 

Ashtabula, Ohio, Penn. Co.'s docks. 96, ii— ♦114. 

Blast furnace handling of materiaL 91, i— ^208; By Axel Sahlin, 97, 

ii— ^82. 
Electric hoists: 

Derrick of Newport News Shipbuilding & Dry Dock Co. By W. A. 

Post. 99, 1- tll4. 
Double drum mine hoist, Lidgerwood Mfg. Ca 99, 1 — ^43. 
Electric hoists in deep mines, Installations by General Electric Co. 

97, i— ♦213. 
Elevator equipment of Central London Ry. 98, 11 — ^275. 
Four spool hoist, General Electric Co. 93, 1—^377. 
Largest in the world, Free Silver mine. Aspen, Colo. By Irving 
Hale. 96. 11—211. 
Friction drum power hoist, Thomas Carlln's Sons. 90, 11 — ^♦379. 
Hydraulic power at London Tower bridge. 94, 1 — 146. 
Improvements in hoisting machinery, De La Vergne Refrigerating 

Machine Co. 96, 1- ♦391. 
Lidgerwood machinery in coaling sheds. 93, 11 — ♦328. 
Rope block. Burr Mfg. Co. 99, i— ^12 42. 
Sherman hoisting machinery. 93, 1-^459; 98, 11— t254. 
Temperley transporter. 96, 11 — ^^46. 
World's Fair exhibit. 93, ii— ♦507. 
(See also Conveyors; Cranes; Derricks; etc) 
Holley, Alexander Lyman, Biographical sketch. By James Dredge. 90, 

ii— 305, t315. 
Holloway, J. F., Biographical sketch. 96, 11-173. 
Hook gage appliances. By I. P. Church. 92, ii — ^296. 
Hopp, Francis F., Inquiry and warning. 94, 11 — 254, 428. 
Hopper cock. Self-closing, Mueller Mfg. Co. 92, 11— ♦333. 
Horse-power: 

Calculating horse-power for car propulsion. 95, 1 — 26, 42, 58, 78. 
Cost at Scranton, Pa. 95. 11 — 427; 96, i— 59. 
Cost of I. HP. By De Courcy May. 94, 1—491. 
Rule for computing horse power of boilers. 94, 11 — 12. 
Hose, Air brake and signal. Lake Shore & Mich. So. Ry., Speciflcations. 98L 

1—264, 411. 
Hose couplers: 

Air brake and signal hose. 98, 11- ^266, 314. 
Glbbs, for steam car heating. 91, Ii — ^550. 
Metal flexible joints, Discussion. 99. i — 414. 
Sewall, for steam car heating. 91, 11 — ^495. 
Hose jets, Fire service. By J. T. Fanning. 92, 11—42, 185. 
Hospital of Alexlan Brothers, Chicago, Engineering features. 99, 11 — •37. 
Howe, Henry M., Biographical sketch. 93, 11 — ^5. 
Howell, Louis Baldwin, Biographical sketch. 96, 11 — 829. 
Hudson Bay route to Europe and report upon. It. 97, 11 — 216. 
Hunt, Alfred Ephralm, Biographical sketch. 99, 1 — ^^298. 
Hunt, Charles Wallace, Biographical sketch. 98, 1 — 136. 
Hydrants: 

Arrangement of hydrants and pipes for protection of city. 92, 1 — 604. 
Attaching pressure gages, Sanborn device and Stage device. 99. 11— 
♦246, 402. 

. (*) depofes an Illustrated article. (t) denotes an Ineet sheet. 
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Hydrants: (Continued.) 

Care of, In winter, Albany, N. Y. 99, il— 200. 

Cayuta hydrant. 99, ii— ♦223. 

Crane hydrant. 93, i— ♦221. 

Eddy Valve Co. 90, Ii— ^294. 

Efficiency of hydrants in connection with water works. 90, i — 63L 

Experiments on various forms of hydrants, Holyoke, Mass., 1897-1898 

99, i— 805. 
Freezing, Box covering for preventing. 95, i — ^210. 
Irrigating hydrants, 91, ii— ^434; 95, i— ^141. 
Keystone hydrant. New valves. 90, i — ♦306. 
Kupferle frostproof sidewalk hydrant. 91, i — ^87. 
Loetzer double gate compression. 97, i — ♦163. 
National hydrant. Valve and waste pipe. 95, ii — ♦382. 
Notes on fire hydrants. By J. T. Fanning. 92, ii— 61. 
Removable rubber faced gate, Chapman Valve Mfg. Co. 99, ii — ♦59. 
Use of fire hydrants for filling sprinkling carts, Syracuse, N. Y. 98, 

ii— 191. 
Watrous hydrant. 96, i— ♦275. 

Hydraulic diagrams: 

Bailey's diagram for discharge of conduits based on Kutter's formula. 

94, ii— ♦403. 

Diagrams for hydraulic formulas. By A. L. Adams and R. G. GemmeU. 

93, i— 1393. 
Diagrams of various formulas, for approximate use, compiled by J. L. 

Fitzgerald. 90, ii— 1206, 236. 
Discharging capacity of water mains. Diagram for calculating. 92, 

i— 16. 
Flow of water over rounded crests. Diagrams prepared by Werenskiold. 

95, i— ^75. V 

Flume and ditch diagram. 92, i— 157. 

Head lost in smooth pipes per 1,000 ft. of length. By J. T. Fanning. 92, 

ii— ^42, 61. 
Logarithmic diagram for calculating the fiow of water in conduits undef 

pressure. Van Muyden's diagram and its reconstruction by 

Prince. 98, ii— 179; 99, ii- 14. 
Tuttle's diagram for fiow in pipes based on Flynn's modification of 

Kutter's formula. 94, i— ♦H. 

Hydraulic formulas: 

Approximate formula compared with Weisbach's formula. 92, ii — 15. 
Bazin's new formula for computing fiow in open channels. 98, ii — 26. 
Canal slope, Most efficient, St. Mary's Falls water power development. 

97, i— 234. 
Capacities for culverts and flood discharge. By George Chamier. 99, 

i— 61. 
Cox computer. 92, il— ♦582; 95, ii— ^44. 

Dams* 

Bazin's formula. 90, i— 162; 90, ii— 577; 98, ii— 26. 
Flow of water over wide horizontal top. By J. P. Frizell and 
Clemens Herschel, 92, ii— 290, ^440, 446; 95, i— ^75. 

Darcy formula: 

Comparison with the Kutter formula. Tests at New Westminster, 

B. C. 99, ii— 26, 89, 107. 
Modified Darcy formula and the New Westminster steel main gag- 
ings. 96. ii— 90. 
Diagrams of various formulas, for approximate use, compiled by J. L. 

Fitzgerald. 90, ii— 1206, 236. 
Diagrams for hydraulic formulas. By A. L. Adams and R. G. GemmelL 

93, i— 1393. 
Experiments on 21-in. pipe. By C. A. Friend. 95, i— 223. 

"97, ii— 112" means "Year. 1S97, aecond volume, page 112." 
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Hydraulic formulas: (Continued.) 

Flowage tests of riveted steel main, New Westminster, B. C. By A. Mo 
L. Hawks. 96, 11—76, 90; 99, 11— ♦i, 26, 89. 107. 

History of hydraulic formulas. 97, 1—272. 

Hydrant tests, Circular of Boston Manufacturers' Mutual Fire Insur- 
ance Co. 92. 1—329. 

Kutter formula: 

Bailey's diagram for discharge of conduits. 94, 11 — *408. 
Comparison with the Darcy formula. Tests at Westminster, B. C. 

99, 11—26, 89, 107. 
Cox's computer for determining flow. 95, 11 — ♦44. 
Flynn's modification of formula and Tuttle's diagram. 94, 1 — ♦ll. 
Maximum water power obtainable from long conduits. By A. L. Adams 

and R. G. Gemmell. 93, 1— ♦425. 
Problems.' 94, 1—180, 304. 

niver discharges, Computation of. By G. H. Johnson. 90, 11 — 216. 
Simple formulas advised. East Jersey pipe line. 96, 1 — 74, 89, 121. 
Trapezoidal section, Locke's simplification of Merrlman's formula. 98, 

1—290. 
(See also Sewage flow; Sewer diagrams.) 
Hydraulic Jump, Measurement of, Apparatus used In experiments. By Rob- 
ert Ferriday. 95, 11— ♦28. 
Hydraulic laboratory of Cornell University, Details of works. 99, 1— ♦180. 
Hydraulic machinery for car shops and yards. 94, 11 — ^♦4. 

Hydraulic ram's: 

Austrian experiments. 90, 1 — 116. 
Extended use of. 92, 11—271. 

Rife, Five engines in connection with water works at West Reading, 
Pa. 96, 11— ♦429. 

Hydraulics: 

Law of hydraulic obstruction In closed streams. By David Guelbaum. 

97, 11—882. 
Loss of head resulting from the passage of water through a 24-in. stop 

valve. 92, 11—117. 
Measurement of water for Irrigation. Importance of abolishing the 

"miner's Inch." Tables. By J. B. Pope. 96, ii— ♦871. 
New hydraulics. An essay for advanced students in the art, and for 

those who look beneath the surface. By Clemens Herschel. 98, 

11—290. 
Hygiene and public health. 94, 11—512. 

L 

Ice: 

Analyses of ice, London, Note. 98, 11 — ^145. 

Artificial ice, Purification of water by freezing. By T. M. Drown. 98, 

1—604. 
Expansion of ice. Compared with steel expansion. 98, 1 — 87, ^41; 94, 

1—242, 285, 303. 
Ice below surface of ground. Notes. 94, 11—410; 95, 1 — ^1. 
Sustaining power of ice. 93, 1 — 208. 
Tensile strength of Ice. 94, 1—285. 
(See also Anchor ice.) 
Ice boring machines, St. Mary's river surveys. By Joseph Ripley. 94, 11 — 

♦288. 

Ice bridges: 

Niagara Gorge. By O. E. Dunlap. 99, 1— ♦82. 

Susquehanna River, Ralls laid on Ice. 96, 1— ♦410. 
Ice harbors in Delaware River and Bay. By A. Stlerle. 98, 1— t410. 
Ice making plants. (See Refrigerating machinery.) 
Ice tanks on refrigerator cars, Wlckes. 94, 1 — 52, ♦75. 

(•) denotes an lllufltrated article, (t) denotes an in«et sheet. 
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Illinois Society of Engineers and Surveyors, Conventions. 98, i — 87; 99, 

i— 78. 
Illumination. (See Car lighting; Electric lighting; Photometry.) 
Immigration, United States. 90, 1—320; 90, ii— 322; 93, i— 81, 86, 455; 98, 

li— 142; 95. i— 216. 
(See also Population.) 

Impact: 

Action of cast iron under impact. 96, i— 133, 225; 96, 11—107; 97, 11-382; 
99. ii— 392. 

Machines and materials tested by Mr. Estrada of Pittsburg. 94, 11 — 86. 

Resistance of materials. By Mansfield Merriman. 94, 11—93, 124, 132. 

(See also Resilience.) 
Incandescent lamps. (See Electric lamps. Incandescent.) 
Incandescent lighting by petroleum, Washington lamp. 98, i — ♦347. 
Inclined railways, (bee Cable railways, Incline; Electric railways. Steep 

grade; Rack railways; Railways. Mountain.) 
Indestructible Pile & Pier Co. 94, i— ♦134, 138; 95. i— 321, 340; 96, 1—256; 

97, i— 216. 

Index making. Principles of indexing. 98. i— 273, 276. 

Index to the reports of tcEts en the Emery testing machine at Watertown 

Arsenal. Compiled by J. B. Johnson. 97. 1 — 303. 
Indiana Engineering Society. Convention at Indianapolis. 99, 1 — 79. 
Indicator valve post, Wood & Co., Phlla. 92, ii— ♦58. 

Indicators: 

Abbott's device for detecting movements in masonry. 91, il — ♦594. 

Calibrating indicator springs. 93. ii— 472. 

Lintner & Sporborg speed indicator. Pistol form. 98, 1 — ^♦229. 

Saw speed recorder. By C. H. Heck and H. B. Evans. 94, 1 — ♦212. 

Ship speed recorders. 93, i— 121; 94. 1-30. 

Steam engine indicators: 

Amsler apparatus. 97. 1 — ♦351. 

Atwood direct reading power gage for steam engines. 98, 11 — ♦245, 

248. 
Effect upon the diagrams of long pipe connections. By W. P. BL 

Goss. 96, il— ♦es. 
Gray continuous indicator. 97. 1 — ♦351. 

Little continuous recording or integrating indicator. 98, ii — ^52. 
Moscrop recorder, Allis engine, power house of Phil. Traction Co. 

96, ii— 252. 
Perry's steam engine indicator. Novel. 91, 11 — ^219. 
Strain diagram recorders: 

Henning's pocket recorder. By G. C. Hennlng, 97, 1 — ^342; 98, 1 — 

♦302. 
Riehle Co.. Phil. 94, 11—401. 
Testing methods. Apparatus used at Stevens Institute of Technology. 

By D. S. Jacobus. 98, ii— ♦380. 
Train speed recorders. 91, 1-426; 92, 1— ♦219. 
Industrial arts in the United States. Progress. 94, 1 — 178. 
Industrial railway, Hunt. 92, 1—^600. 

Injectors: 

Brownley, Boiler feeding device. 94, 1— ^387. 

Penberthy, Tests of efficiency. Results tabulated. By Karl Andren. 

96, ii— ♦39. 
Steam injectors. Tests at University of Wisconsin by Q. H. Trautmann. 

98, 1—175. 

"World-renowned," 99.22% efficiency. 98, 1—256. 

Inland navigation: 

Proceedings of the International Congress. 90, 11—188, 210; 94, 1—238; 
94, 11—143. 
"97, ii— 112" means "Year, 1897, second volume, page 112." 
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Inland navigation: (Continued.) 

United States, Extent, 1896. 97, 11—117. 
(See also Canals; Rivers; Waterways.) 
Inspection staging for large bridges. Traveling platforms. Muengsten, 

Ger. 98. il— 136, tl39. 
Institution of Civil Engineers: 

Benevolent Fund. 90, 11—85; 94, 1—313. 
Building, New. 95, i— 198. 

Conference in London, June, 1899. 99, 1—421; 99, 11—14. 
Examinations for admission. Results of the requirement 98, i — 804. 
History, Brief. Grades of membership, etc. 90, 11 — 508. 
Lectureship Fund, James Forrest, Origin of. 93, 1—477. 
Presidential address. By Sir Douglas Fox. 99, 11—854. 
Requirements for admission. 94, 1—183; 97, 1—248; 98, 1—804. 
Institution of Mechanical Engineers, Convention, July, 1890. 90, 11 — ^145, 

167. 
Institution of Operating Engineers, Philadelphia, Application for charter. 

99, 11-260. 
Instruments. (See Engineering instruments, also, names of instruments.) 
Insulating rails from metal ties and bridge floors, N. T. Central R. R., Park 

Ave. viaduct. 96, 11— ♦135. 
Insulation. (See Electric wires; Electric wiring.) 
Insulators: 

Boch high potential, New type. 98, 11 — ^51. 

Osgood insulating cover for screw-coupled wire Joints. 98, 11 — *889. 
Insurance of electric railway plants: 

Car house of Brooklyn City Ry. Co. 94, 11-72. 
New England Reserve Fund Association. 94, 11 — 841. 
Intakes. (See Water- works. Intakes.) 

Integration, Approximate rules. By W. F. Durand. 94, 1—42, 60, 78. 
Interchange rules. (See Car interchange.) 
Interlocking railway systems: 

Bait. & Ohio R. R., Laughlin Junction, Notes. 94, 11—217, 243. 
Chicago: 

Electric and steam railways, Note. 93, 11—465. 
Seventy-fifth Street plant. 94, 11- ♦224. 

State line crossing, Instructions governing operation and main- 
tenance. 98, 1 — ♦44. 
Stewart Avenue, Westinghouse electro-pneumatic system. 98, 11— 
1389. 
Chic, Mil. & St. Paul Ry. By N. H. Elliott, 95, 11— ♦383; 99, 1— ♦294. 
Chic. & Northwestern Ry., East Clinton, 111. Releasing device. Hand 

wheel arrangement. 98, i — ♦301. 
Chic, St. Paul, Minn. & Omaha Ry., Details. 99, 1—^326, 350. 
Chicago Union Elevated Ry., Loop terminal. 96, li— 120, ^124. 
Code, Standard, American Railway Association. 97, 11 — 256. 
Columbus, Ohio. 94, 1—1. 

Complicated railway crossings. 90, i— ♦258, 300, ♦399. 
Discussion at Society meeting. 96, 11 — 197. 
Electric and steam railways: 

Glbbs' apparatus. 94, 1— ♦154; 96, 11- ♦302. 
Notes. 93. ii— 465; 95, 11—161. 
Electric locking circuits: 

Chic, Mil. & St. Paul Ry. By N. H. Elliott. 95, 11— ♦383. 
Historical review. By V. Spicer. 96, 1— ^324. 
Electro-pneumatic system: 

Boston terminal, Boston & Maine R. R. By J. P. Coleman. 95, 1^ 

378. 
Chicago, Stewart Avenue. 93, ii— 1389. 
Compared with manual system. 94, i — 432. 
Number of levers in pneumatic system. 94, 1 — 33. 

(*) denotes an illustrated article. (t) denotes an Inset sheet 
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Interlocking railway Bystems: 

Electro-pneumatic system: (Continued.) 
Rapidity of movements. 93, ii— 437. 
Union Switch & Signal Co. 94, i— ♦52. 
First plant in United States. 94, i— ♦181. 
Franklin Park, 111., Derailing switch accident, Wisconsin Central Ry. 

98, i— ♦166. 
Gibbs system. 94, i— ^154; 96, ii— ♦302. 
Great Britain's progress. 90, U— 82; 93, ii— 422; 94, 1—67; 94, 11—384; 

95, 11-259. 
Great Northern Ry., Seattle, Wash., New plant. 97, 1—^146. 
Hartford, Conn., N. Y., N. H. & H. R. R. 96, 1— ♦359. 
Illinois, Statutory regulation. Historical summary. 96, i — 89, 172. 
Improvements in interlocking apparatus. 90, ii — ^158; By H. D. Miles, 

95, ii— ^317. 
Indiana, Statutory regulation. Abstract of law. 97, i — 268. 
Inspection of plants. By W. H. Elliott. 9^. 1—262. 
l.ong Island R. R., Accident at Parkville. 93. ii— 12. 
Manual system: 

Compared with electro-pneumatic system. 94, i— 432. 
Waterloo, England. 94, 1-33. 
Michigan Central R. R., Improvements. By H. D. Miles. 95, 11- ♦217. 
New York, Lake Erie & Western Ry. 91, i— ^486; 94, i— 114. 
Ohio, Statutory regulation. Text of law. 96, ii- 8, 11. 
Overloading of interlocking machines. By C. C. Rosenberg. 99, ii — 211. 
Phila. & Reading Ry., German town Junction, New plant. 97, i — ♦146. 
Pneumatic system, Buffalo, N. Y. 93, ii— ^490. 
Releasing device, Sperry invention. Hand wheel arrangement. 98, 

i— ♦SOI. 
Rules for operation and maintenance. 95, 1 — 333; 96, i — ^218. 
Statutory regulation of interlocking systems. 96, 1 — 89, 172; 96, ii — 8, 

11; 97. i— 268. 
Waterloo, England, Switch and signal plant. 92, i— ^622; 94, 1—38. 
World's Fair exhibit. Notes. 93. 11—308. 

International Association for Testing Materials: 

Meetings of the American section. 98, i — 407; 98, ii— 143, 177. 
Work of the Association. By Mansfield Merriman. 99, ii — 99. 
International Congress on Inland Navigation. 90, ii— 188, 210; 94, i — 238; 

94, il— 143. 
International Deep Waterways Association. 94, Ii— 257; 95, 11-232, 268. 
International Institute of Engineers and Architects, Proposed. 94, 11 — ^865. 
International Irrigation Congress. 93, 11—105, 357; 94, 11—72. 232. 
International Mining Congress at Salt Lake City, July, 1898. 98, 11—48. 
Interstate Commerce Commission reports. 90, I — 26, 39, 66; 92, I — 56, 66, 

88, 107; 93, 11—294, 299; 94, 11—186, 493; 96, 1—23; 96, ii— 67, 

238: 97, 11—413; 99. i— 45. 
Interstate commerce law. 94, i— 29, 200, 313. 

Inventions: 

Credit for new Inventions. 91. 11—591, 616. 

Effect of Invention upon the railway and other means of inter-com- 

munlcatlon. By Octave Chanute. 91, I — 419. 
Inventors and buyers of Inventions. Nordenfelt and Maxlm-Norden- 

felt litigation. 92, Ii— 229. 
Medals for inventions, Franklin Institute. 94. 1—41. 
Ownership of employees* Inventions. 92, 1 — 180. 
Protection of "pioneer" Inventors. 94, 11 — 448 
Iron: 

Analyses of pig Iron. 96, 1—202. 
Cast Iron: 

Annealing. Molecular, Tests by A. E. Outerbrldge, Jr. 96, i — 188. 
225; 96, 11-107. 
'•97, 11—112" mean* "Year. 1S97, second volume, pase 112." 
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Iron: 

Cast Iron: (Continued.) 

Compressive strength, Influence of size of teet piece. 99, i — ^151, 246, 

315. 338. 
Contrariness of, Kreuzpointer's paper on the difficulties encountered 

in testing cast iron. 98, i— 289. 
Cross-breaking test for cast iron. 90, i — 110. 
Crystallization and segregation. By P. Kreuzpointer. 99, i — 854. 
Fracture of cast iron mullion by freezing water. 96, i — ♦216. 
Hardness, Test of. By C. A. Bauer. 98, ii— 51. 
Impact tests. 96, i— 133, 225; 96, ii— 107; 97, ii— 382; 99, il— 392. 
Melting point of. Le Chatelier pyrometer as modified for measur- 
ing temperature of molten iron. By Richard Moldenke. 98, 
ii— ♦267. 
Metalloids in cast iron. Value of. By Malcolm M'Dowell. 98, i— 88. 
Moduli of elasticity. 98, ii— 74. 
Physics of. Modern cupola practice. By B. S. Summers. 98, ii— 

219. 
Standard system of test bars. By Richard Moldenke. 98, i— 425. 
Standarized drillings for analysis. 98, ii— 309; 99, i— 339. 
Strength of. By W. J. Keep. 96, i— 359. 
Tests by American Foundrymen's Association. 99, i — 151, 245, 316, 

338; 99, ii— 103. 
Transverse strength of cast iron. Slirinkage In cooling. 96, ii— 

♦357, 361. 
Transverse tests. Influence of length of span. By Richard Moldenke. 
99, ii— 103. 
Changes in foundry mixtures. Is last iron drawn from cupola harder or 

softer than flrst iron? By E. W. Smith. 98, i— 128, 130. 
Deceptive fracture in pig iron. 99, i — 340. 
Desulphuration of iron. 92, i— ♦529; 93, ii— 5. " 
Exports of American iron. (Reports of U. S. Consuls.) 97, i — 190. 
Fractures and their value in foundry practice. By J. W. Miller. 99, ii — 

289, 291. 
Geological, manufacturing and other notes. 93, i — 107. 
Grading foundry iron, Proposed standard method. 99, i — 187. 
Granulation of ore by means of crushers and rolls. By Axel Sahlin. 92, 

ii— 40, 134. 
Magnetic concentration: 

Edison Works, New Jersey. 97, ii- 306. 

General discussion. 90, ii — 297. 

Hoffman concentrator. 91, ii — ^620. 

Port Henry, N. Y., blast furnaces. By N. M. Langdon. 91, ii — ^351, 

360. 
Practical results. By W. H. Hoffman. 91, ii— 868. 
Use of fine iron ore obtained by concentrating processes. By J. Wi- 

borgh. 99, ii— 152, 159. 
(See also Magnetic separators.) 
Magnetic iron, Croton mines. By W. H. Hoffman. 92, ii — 81. 
Malleable iron. Manufacture and properties of. By H. R. Stanford. 96, 

i— 368. 
Melting points of various irons. By R. Moldenke. 98, ii — *267. 
Molecular structure, Effect of vibration on. 94, ii — 267, 276, 297, 366. 
New South Wales, Particulars of the iron deposits and iron works of the 

colony. 96, ii— 253. 
Oil, Effect of, on iron. 93, ii— 78. 
Sandless pig iron, Its advantages to the producer and consumer. By B. 

A. Uehling. 98, i— 164. 
Sea water, Alteration of iron by. Effect upon bronze, cast and wrought 

iron of a long submergence in sea water. 98, i — 85. 
Shrinkage in cooling, Tests of. Apparatus for making autographic rec- 
ords. 95, ii— ♦368, 361. 
(•) denotes an ilhislrated article. (t) denotes an Incet sheet. 
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Iron: (Continued.) 

Tests of blast furnace product, Value of. 96, I — 181. 

Tests of old bridge material. 94, 11 — 422. 

Titanlferous iron, Additions of, to phosphoric ore in blast furnace. By 

A. J. Rossi. 96, i— 146. 
Uehling apparatus for casting and conveying iron at blast furnaces. By 

E. A. Uehling. 97, i— 265, ♦269; 98, i— 164. 
Wrought iron cylinders. Tests at Purdue University. By W. K. Hiatt. 

98, i— 304, 808. 
(See also Iron and steel; Steel.) 
Iron and steel: 
Analysis of: 

International standards. 94, 1 — 125, 305. 
Methods in use by the Carnegie Steel Co. 96, ii — ^29. 
Annealing: 

Armor plate annealing. By Hermann Lemp, Jr. 95, ii — ^291. 
Non-oxidizing process. Experiments. Jones invention. By H. P. 

Jones. 92, i — 6. 
Test of bridge members after built up. Results. 92, i — 628. 
Coatings: 

Bertrand processes. 94, i — 237; 94, 11^7. 

Bower-Barlf process. 94, ii— 47. 

Discussion at Society meeting. Cases of destructive corrosion. 96, 

ii— 392. 
Enamels and Japans. By W. D. Lockwood and A. H. Sabin. 96, 

i— 86, 226. 
German cold process. 93, ii — 160. 
Gesner rust proof process. 94, ii — 47. 
Haswell process. 94, 11 — 47. 
Many proceses described. 94, ii— 47. 
Peroxide of lead, electrically applied. 98, i — 817. 
Preservative for iron and steel when submerged in sea water. 9S, 

ii— 196. 
Rochester water-works pipe. 96, i — 236. 
Rustless coatings. By M. P. Wood. 95, 1—66. 
Tests at Brooklyn Navy Yard of coatings applied to steel and alu- 
minum plates immersed in sea water for 13 months. 98, ii-— 64. 
Tests at Brooklyn Navy Yard, Lake Cochituate and Norfolk Navy 

Yard, planned by A. H. Sabin. 99, ii— 420. 
(See also Painting; Paints; Pipe coverings.) 
Corrosion, Comparative. 98, 11—217, 251, 265, 281, 332. 
Crystallized by vibration. 94, ii— 56, 267, 276, 297, 366. 
Duties. New tariff law. 97, ii— 65. 
Gages for sheet metal, tubes and wire. 93, i— 368; 93, ii— 180; 95, 1—14, 

368, ^428. 
Heat, Effect of, on strength. Tests. 95, 11 — 15. 
Manufacture of ornamental iron work. By C. B. Albree. 99, ii — 88, ♦92^ 

♦226. 
Prices: 

1881 to 1891. 91, i— 233. 

December, 1889. 92, 11—79. 

1892. Pig iron. Rail mills. 93, 1— ♦44, 352. 

Decline in 1893. Table. 94, 1—337, 346. 

Pig iron in Birmingham district, Alabama, 1893. 94, 11—57. 226. 

1893 to 1894. Influence of decline In prices. 95, 1—25, 32, 405. 

1895 compared with 1879. 95, 11—169. 

1892 to 1895, in Pennsylvania. 96. 1—381. 

1895 and 1896. 97, 1— ^20. 32. 191. 

Standard scale for structural steel, Dec. 28, 1897. 98, i— 28. 

1899. Rise in prices. 99. 1—136. 143, 153. 

1898 and 1899. Boom periods. 99, ii— 256. 

••97, ii— 112" means "Year, 1897. second volume, page 112." 
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Iron and steel: (Continued.) 
Production: 

1830 to 1889. 90, 1—109, 139, 325, 353, 448, 469, 475. 

Cost of production of different grades of iron in United States. 90, 

11—130. 
1880 to 1890. 90, 11—190, 195. 
1889 compared with 1879. 91, 11—393. 
Labor cost of iron output at home and abroad. 91, 11—491. 
American and foreign countries, 1891. 92, 1—568. » 

1872 to 1891. 92, 11—424. 
Great Britain and Europe, 1892. 93, 1—617. 
Lake Superior region. 93, 1—335; 97. 11—199; 98, 1—168. 
Minnesota, 1892. 93, 1-70. 
Southern States, 1880 and 1890. 93, 1—217. 
1870 to 1892. 93, 1-103, 563; 93, 11—4. 
1877 to 1893. 94, 1—61, 182, 200; 94, 11-83, 225. 
1895, Progress in manufacture. 95, 11—89, 276. 
1895 and 1896. 96, 1—16, 112, 192, 336, 381; By John Frits, 96. 11— o81. 
1869 to 1896 in United States, Great Britain and Germany. 97, 

11—70. 
Pig iron, 1895 to 1898. 99. 1—43. 
1898 to 1899, Boom periods. 99, U— 256, 277. 

United States as a competitor for the World's iron and steel trade. 
99, 11-807. 
Relative merits in rolling stock construction. 93, 1 — 58. 
Temperature effect. Tests at Sibley College. By R. C. Carpenter. 95, 

11- ♦389, 393. 
Transverse strength compared with strength in direct stress. By B. F. 

La Rue. 94, 1 — 476. 
Structural iron and steel: 

Connections, Standard, for rolled beams. By H. S. Prichard. 95, 

1— ♦318. 
Development of ironwork design. 96, 11 — 417. 
Discussion. Engineers' Club of Phil. Specifications. Use of higher 

carbon steel 97 \. 131 
Manufacture. 94. 1—450, 451; By F. H. Kindl, 99, 11—325. 
Mild steels. Tests of wrought Iron, Thomas steel and Martin steel. 
Tests of girders. By G. C. Hennlng. 92, 1— ♦13, ^17, ♦42, 65. 
♦108. 
Moment of inertia. By J. W. Schaub. 95, 1— ♦308. 
Proportioning riveted connections. Diagram. 94, 11 — ♦422. 
Specifications. (See Steel, Specifications.) 
Tensile strength. Relation to composition. 97, 11 — 31. 
Tests. By A. E. Hunt. 92, 1—387. 414, 426, 431, 440. 
Sulphur in. Removal, New process. By E. H. Sanlter. 92, 11—498. 
Sweden. Notes on the Stockholm exposition and the iron and steel 

trade of Sweden. 98. 1-135. 
Tests. (See Steel.) 
Working at a blue heat. Tests in Germany. By G. C. Hennlng. 92, 1 — 

♦43. 
World's Fair exhibit. 93, ii— 306, 386. 
Yield point of. 97, 1—351. 
(See also Iron; Steel.) 
Iron and Steel Institute, British: 

Bessemer medal. 94, 11 — 412, 492; 95, 1—173. 

Conventions. 90, 1—545; 90, 11—298, 300, 319, 334, 345. 370, 392, 428. 468; 
99, 11—170, 310. 
Iron and steel works: 

Carnegie-Rockefeller combination. 96, 11 — 417. 

Chicago works. 93, 1 — 492. 

Couillet Iron & Steel Works, Belgium. 90, li— 126. 

(*) denotes an Illustrated article. (t) denotes an Inset sheet 
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Iron and steel works: (Continued.) 

Dominion Coal & Steel Co., Sydney, Cape Breton, New plant. 99, ii— 177. 

Edgar Thomson Steel Works and Blast Furnaces. 90, 11—887. 

Homestead, Pa., Labor troubles. 92, ii— 87, 204. 

Lackawanna Iron & Steel Co., Scranton, Pa. 95, ii^ll. 

Machinery in works of Germany and Belgium. 95, ii — 365. 

New South Wales, Opportunity for American manufacturers to establish 

steel plant and rail mill. 96, ii— 81, 137. 
Notes on the iron and steel works of the United States. 92, i — 255; 94, 

i— 471, 504; 94, ii— 226; 96, i— 382. 
Paterson, N. J., Cooke Loco. & Machine Co.; Passaic Rolling Mill Co.; 

Riverside Bridge & Iron Works; Rogers Loco. Co. 93, i — 554. 
Various American iron and steel works "As seen by an engineer." 95, 

ii— 205, 225, 243, 260, 282, 381; 96, i— 159. 
Iron felt, an insulating material, Berlin, Germany. 99, ii — ^247. 
Iron mines: 

Coe Hill, Ontario. 93, i— 55. 

Minnesota, Production, 1892. 93, i— 70, 202. 

Santiago de Cuba. 90, i— 558. 

Iron plates: 

Formulas for strength of flat plates. By F. A. Boland. 95, ii — 277. 

Resistance of flat cast iron plates to bursting pressures. 95, ii — 153. 
Ironwork, Manufacture of ornamental. By C. B. Albree. 99, ii — 88, ♦92, 
♦226. 

Irrigation : 

Alkali in the soil. Prevention and reclamation of alkaline lands. 91, 
11—455. 

Appliances for measuring and diverting irrigation water, San Bernar- 
dino Valley, Cal. 99, ii— ♦148. 

Arizona pumping plants. 94, i — 456. 

Artesian wells (From Census Bulletin.) 92, ii— 342. 

California: 

Alessandro, System for distributing water. 92, i — ^120. 

Concrete conduit in tunnel of Santa Ana Valley Irrigation Co. By 

H. C. Kellogg. 93, i— ^173. 
Development of irrigation schemes. W. H. Hall's report. 91, 1— 

497. 
Devices for measuring and diverting water. 99, ii — ♦148. 
Honey Lake Valley dam. By P. M. Norboe. 94, i— 1217. 
Jurapa canal, Wooden conduit. 90, i — ^463. 
La Grange dam. 94, i— ♦266; 94, ii— 14. 
Lake in the Colorado Desert. 91, ii— 313. 
Minneola Valley, Water development on the Mojave River near 

Dagget. By J. B. Lippincott. 96, ii— ^157, 217. 
Riverside, Development. 91, ii— 376. 
San Bernardino County. By F. C. Flnkle. 91, ii— 2. ^75, 119, 147, 

171, 182, 363; By G. F. Wright, 92, ii— ^292. 
Wright irrigation law, Supreme Court decision. 96, ii— 321, 328. 

Canals: 

Alessandro, Cal., System described. 92, i — ^120. 

Appliances for measuring and diverting water. 99, ii — ^148. 

Bear River, Utah. By W. P. Hardesty. 96, i— 184. t98. 

Bengal, India, Note. 94, 1—81. 

Cement lining. Gage canal, Riverside, Cal. 93, i — ^593. 

Denver, Colo., Denver Land & Water Co. By W. P. Hardesty. 99 

i— 84. 
Head gates and boom, Dolores, Colorado. 90, 1 — 17. 
India, Notes from government report. 92, ii — 452, 594. 
Jurapa canal. Riverside, Cal., Wooden conduit. 90, i — ♦463. 
La Grange, Cal., Amount of water carried. 94, 1 — 266. 
"97, li— 112" means "Year. 1897, second Tolume. page 112." 
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Irrigation: 

Canals: (Continued.) 

Montrose County, Colorado, Details. By W. P. Hardesty. 99, 1 — 

•178. 
Pecos Valley, N. M., Details of canal systems. By H. M. Wilson. 91, 

ii— •350. 
Seepage of water, Effect of temperature on. By L. G. Carpenter. 

98, i— 305, 400, 422; 98, 11—148. 
Utah, Mt. Nebo Irrigation Co., Flume of redwood staves. By W. P. 

Hardesty. 96, ii— 1354. 
Wyoming and Colorado, West Side Mining Association, Details. By 

Elwood Mead. 96, ii— 166. 
Colorado: 

Attempts to develop the underflow, Note. 94, i — 288. 

Canal systems. By W. P. Hardesty. 99, i— 84, ^178. 

Colorado Water Supply Co. Head gates and boom of main canal. 

90, i— 17. 

Duty of water. 93, ii— 279. 
Dams: 

Honey Lake Valley, Cal. By P. M. Norboe. 94, i— 1217. 

La Grange, Cal. 94, i— 266. 
Duty of water, Colorado. 93, ii— 279. 
Engineering problem of irrigation. 94, i— 48. 

Europe, Development of irrigation, W. H. Hall's report. 91, i — 497. 
Government aid in advancing irrigation interests. By H. M. Wilson. 

91, ii— 593, 617. 
Idaho: 

History and statistics. 90, i— 18. 
Needs of Idaho. 94. i— 479. 

Report on irrigation work, by A. D. Foote. 90, i — ^891. 
India: 

Bengal canals. Notes on. 94, i — 81. 

Canals. Notes from government report. 92, ii— 452, 594. 
History. 94, ii— 406. 
Value and necessity. 91, ii — 496. 
Influence of irrigation on soil temperature, Ft. Collins, Cal., By L. G. 

Carpenter and R. E. Trimble. 98, ii— 382. 
Ldst of publications on irrigation in the United States. 91, i — 78. 
Measurement of water for irrigation: 

Importance of abolishing the "miner's inch." Tables. By J. B. 

Pope. 96, ii— ♦371. 
Units for measurement. Tables. 92, i— 209, 244. 
Montana, Indian reservation. 93, ii — *280. 
Notes on irrigation. By H. M. Wilson. 92, 1—411. 
Pecos Valley, New Mexico. By H. M. Wilson. 91, ii— •SSO; By L. B. 

Howell, 96, ii— ^181. • 

Peru, Piura Valley, System devised by A. F. Sears. 94, ii — 17. 
Relation of irrigation problems to forest conditions. (From report by 

B. E. Fernow.) 90, ii— 203. 
Sewage. (See Sewage purification. Broad irrigation.) 
Southern States, Irrigation, Notes on. 93, i— 414. 
Surface and subsurface irrigation. Relative advantages. 94, i — ^183. 
Texas: 

Canal carried under Rio Grande River by four submerged wooden 
pipes. Concrete diverting dam. By J. L. Campbell. 97, ii — ^34 
35. 
Possibilities of irrigation in Texas. By R. J. Brown. 93, ii— 218. 
Utah: 

Bear River system. By W. P. Hardesty. 96, i— 183, t98. 
Beaver Valley system. By W. P. Hardesty. 95, ii — 307. 
Canals from Swan Lake reservoir. Duvall headgates. By W. P. 
Hardesty. 95, if— •131. 
(*) denofes an illustrated article. (t) denotes an inset sheet 
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Irrigation: 

Utah: (Continued.) 

Difficulties of tlie irrigation problem. 91, ii— 334. 
Experiments and observations at Agricultural College. 94, i — 183. 
Mt. Nebo Irrigation Co., Reservoir and canal system. By W. P. 
Hardesty. 96, ii— 1354. 
Victoria, Australia, Goulburn dam. 95, ii — 153. 
Washington: 

Eastern Washington. 91, ii— 468. 

Prosser Falls, Pumping plant. By Frank Bartlett. 94, i — ^402. 
Western States: 

Arid lands. Demands of settlers. Survey for reservoir sites. 94, 

ii— 72, 217; 99, ii— 332. 
Location and extent of irrigation systems. 92, ii — ^306, 329. 
Ownership and control of water. 96, ii — 365, 402. 
Progress of irrigation to 1892. 92, i— 217. 
Underground waters: 

Can the underflow be utilized? By W. W. FoUett. 93, i— 882. 
Development of the underground waters. Mr. Manuel's report 
Mr. Holt's paper. 95, i— 116, 120. 
Wright irrigation law. 95, ii— 220. 
Worid's Fair exhibits. 93, ii— 348. 
Wyoming: 

Report on irrigation from April, 1888, to November, 1889. 90, 11 — ^93. 
Stream gagings and other studies. 98, ii-^20. 
West Side Mining Association canal and pipe line. By Elwood 
Mead. 96, ii— 166. 
(See also Land reclamation.) 
Irrigation Congress, International. 93, ii— 105, 357; 94, il— 72, 232. 

J. 
Jackets. (See Steam jackets.) 
Jacks: 

Ball-bearing, for heavy bridge work. 94, ii — ♦251. 

Fisher duplex track Jack. 90, ii— ^185, 212. 

Verona track Jack. 95, ii— ♦172. 
Japan, Engineering works, in 1896. By C. Kadono. 97, 1—118. 
Jet propulsion. (See Lifeboats; Steamers, Jet propulsion.) 

Jetties: 

Aransas Pass, Texas, Notes. 93, ii — 125, 345. 

Brazos River, Texas. 91, i— ^316; 93, i— 254. 

Columbia River, Oregon. Low stone Jetty. Revolving pile driver. 91, 
i— ♦368. 

Distinction between Jetties and training walls. 92, i — ^131. 

Galveston, Texas. (See Harbors, Galveston, Texas.) 

Maas River, Holland, Construction. By W. G. Triest, Jr. 94, ii— 1860. 

Mississippi River Jetties. 93, ii— 65; 94, i— 360; 94, ii— 143; 97, 1—111, 
113. 

Pacific Coast harbors, Notes on construction. 93, i — 274. 

Proportioning width between Jetties. 91, 11-185, 262. 

Sabine Pass, Texas, Note. 93, ii — 345. 

Tampico, Mexico. 93, ii— 301; 94, 1 — 456. 

Taquina Bay, Oregon, Details of construction. By G. A. Lyell. 98, 
il— ♦37. 
Jigger pest of South America, Sure cure for. By A. S. Ashmead. 99, 11 — ^291. 
John A. Roebling's Sons Co., Trenton, N. J., Notes. 98, 1—197. 
Joints, Bolted, Tests of efficiency. Summary of results. 98, 1 — 79, 99. 

(See also Bridge Joints; Pipe Joints; Rail Joints; Riveted Joints.) 
Journal bearings: 

Shumway anti-friction, for railway cars. 96, ii — ^178. 

Standard proposed for 60,000-lb. cars, Report of M. C. B. Association. 
90, i— ^570. 
"97, 11—112" mean« "Year. 1897, second volume, page 112." 
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Journal boxes: 

Bearing metal alloys. Dr. Dudley's lecture. 92, 1 — 304. 

Care of Journal boxes. 98, 1^11. 

Defective top wedge construction. 98, i— 412. 

Machine for grinding lids and lid seats. 90, i>-*423. 

New boxes, Penn. Machine Co., Phil. 92, i— ♦135. 

Pressed steel lid, Drexel Ry. Supply Co., Chicago. 92, i— ^284. 

Standard proposed for 60,000-lb. cars. 90, i— •570. 
Journals: 

Casting new, on fractured roll, Ingenious method. 97, ii — *101. 

Collar for worn journal. Pacific Car Equipment Co. 99, 1 — 225. 

K. 

Kalor, a new "fuel fertilizer." 99, i— 347, 383, 417. 

Keely, John Worrall, Biographical sketch. 98, ii— ♦335, 418. 

Kelvin, Lford, Visit to Schenectady Works of General Electric Co. 97, ii — 

222. 
Kennelly, Arthur E., Biographical sketch. 99, i — 137. 
Kent, William, Associate editor of "Engineering News." 95, ii— 8. 
Kerosene engines. (See Gas engines.) 
Keyseater, Portable, Burr & Son, Brooklyn. 96, ii— ^218. 
KUns: 

Blower system for drying kilns. Advantages over steam pipe method. 
98, ii— 281, 314. 

Campbell lime and cement kilns with Berthelet separator. Milwaukee 
Cement Co. 97, ii— ♦413. 

Drying wood pulp, cellulose, leather, etc. Norwegian invention. 97, 
i— ♦389. 

Rotary cement kilns. 93, i— 487. 
King Bridge Co., Cleveland, 0., Notes on shops. 98, i — 253. 
Kirchhoff, Charles, Biographical sketch. 99, i— 137. 
Kites: 

Life saving kites, Test of. 93, i — 407. 

Observations by U. S. Weather Bureau. Hargrave cellular kite. 99, 
ii— 47. . 
Klondike mining region, Prospects. 98, ii-^15. 
Knuckles. (See Car couplers.) 

Krupp gun works, Condition of employees. 93, ii — 23, 34. 
Krushite, a polishing stone. 95, i — 185. 

L. 
L::bor: 

Belgium, Laws of. 95, i — 60. 

Boiler room labor, Investigation of. 97, i — 53; 98, ii — 51. 

Brockton, Mass., Contract and city labor for sewer construction. 98, 
i— 293. 

Chicago building trade strikes. 99, ii— 320. 

Cost of iron output at home and abroad. 91, ii— 491. 

Contract prices and local labor. 94, i— 368; 95, ii— ^430; 97, 1—892; 98, 
i— 293, 294. 

Convict labor on roads. 93, ii— 1, 33; 94, ii— 309, 326. 

Eight hour law for government contractors. Text of law. 92, 11 — ^185, 
156. 

Eight hour law for lock tenders on New York State canals. Action of 
Federation of Labor. 99, ii— 168. 

English railway employees. 91, ii — 361. 

Machine and hand production, Comparison. Department of Labor In- 
vestigation. 99, ii— 224. 

Modern problem. The. Homestead troubles. 92, 11—204. 

(♦) denates an illustrated article, (t) denotes an inaet sheet 
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Labor: (Continued.) 

New York legislation. Building stone must be finished within boon- 
daries of city. 94, ii— 320, 496. 

Piece-rate payment systenk By F. W. Taylor. 95, ii — S, 8. 

Premium plan of paying for labor. By F. A. Haleey. 91, ii — 61. 

Quality of labor on public works. 98, i — 564. 
Laboratories. (See Engineering laboratories; Hydraulic laboratory; Rail- 
way laboratories; Water-works, Laboratory.) 
Lacquer for ships' bottoms, Experience of Russian frigate. 90, i — ^186. 
Ladles: 

Heavy foundry ladles for use with crane. 93, ii — ^308. 

Riter-Conley 45-ton ladle. Carnegie Steel Co. 98, i— ^221. 

Lakes: 

"Northwest point" of Lake Qulnalelt. 92. i— 16, 40, 109. 
Temperature of lakes. Observations made at Lake Cochituate, Boston. 

By Desmond FitzGerald. 95, i— 392. 
Temperatures of lakes at different depths. 98, i — ^166. 
(See also Great Lakes of the United States.) 
Lamp, Buckeye coal oil arc lamp. Portable light for outdoor or shop use. 
97, ii— ♦262. 
(See also Electric lamps.) 

Land: 

Chicago, Advance in values. 94, i — 30. 

New York City, Sales. Value of land. 93, ii— 434; 94, i— 240. 

Ownership of submerged land. 95, i — 112. 

Land reclamation: 

Alkaline lands, Prevention and reclamation of. 91, ii^55. 

Boston, History of reclamation. 95, i — 67. 

Florida. 91, ii— 222; 92, ii— 93; By J. F. Le Baron, 94, ii— ♦ee, 72. 

Minnesota. 94, ii— 130. 

Potomac Flats. 94, i— 4. 

Precautions to be observed in reclaiming submerged land by filling. 97, 

i— 328. 
Sacramento River, Cal. 99, ii— 233. 
St. Clair flats. Survey ordered. 99. ii— 260. 
Seattle, Wash., Progress of work. 97, i — 328, 333. 

(See also Canals, Lake Washington and Puget Sound) 
Western states. 94, ii— 217. 

Landslides: 

India. Mushkaf-Bolan Ry. 93. i— 268. 

Stopping landslide at Seattle, Washington. 94, i— ♦387. 

Tacoma, Washington. 94, 11-459. 503. 
Lane. Moses, Biograpbical sketch. 90. I— 1465, 567. 
Latch, Swing bridge. Fowler design. 93, il— ^118. 
Lathes: 

Centering tool, Lockwood device. 99. 1 — ♦95. 

Gun lathe. Pond Machine Tool Co. Largest ever built. 94, 1—231. 
Launch, Electric, Reckenzaun boat. 90. il— 174. 

Launching battleship "Ocean," Devonport, England. By H. R. Champness. 
99, ii— tll6. 120. 

Lead poisoning: 

Carbonate of soda to counteract effect of water upon lead pipe. 98. ii— 

135. 
Kingston, Mass. Lead water pipes declared dangerous by State Board 

of Health. 96, 1—17. 
Lowell, Mass. Investigation by State Board of Health. 99. 11— 8L 
Milford and Hopedale, Mass. Possibility of poisoning. 99. ii— 97. 
Leadvllle. Colo., Notes of an engineer. 98, II — 330. 

League of American Municipalities, Conventions. 98, ii— 94, 105, 120: 99. 
ii— 208. 213. 241. 
"97, 11—112" means "Year, 1S97, second volume, page 112." 
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Legal decisions: 
ABsessments: 

Levy of paying assessment. 91, 11 — 28. 

Local improvements. 92, 11—442. 

Railroad cannot be assessed for sidewalk. 98, 11 — 65. 

Special assessments on unsubdivided tract. 95, 1 — 248. 

Water connections. 98, 1—226. 

When objections to Improvements are too late. 98, 11 — 87. 
Bidders must have notice. 98, 1 — 226. 
Bids: 

Competitive bids for public improvements. 91, i — ^260. 

Division of work between bidders Illegal. 94, 1 — 874. 

Fixing price of labor is not letting to lowest bidder. 95, 11 — 115. 

Fraudulent prevention of competitive bids. 91, 11—607. 

Rights of lowest bidder. 93, li— 281; 94. 11— SU. 

Specifications in advertising for bids. 91, 1 — 272. 

Uniform specifications for competitive bidding. 91, 11— 48L 

Withdrawing bid for mistake. 98, 1—282. 
Board of Health, Liability of city for failure of duty. 96, 11 — 53. 
Bonds. 92, 1—29; 94, 11—36, 511; 95, 1—199, 232; 95, 11—426; 96. lr-271; 

Boundaries. 92, i— 439; 92, 11—34, 291. 381; 94. 1—374, 428. 447; 94, 

11-65, 291; 95, 1-296; 95, 11—432; 96 1— 27L 
Bridges: 

Contracts for erection. 94 1 — 88. 

Defective bridges. 91, 1—260; 93, 1—10; 93, 11—281; 94, 1—266; 94, 
11—249. 

Negligence In building, Liability for. 97, 1 — 36. 

Omaha bridge case. 91, 11—431. 

Over railroad track, Liability for. 92, 11—245. 

Private bridges over public alleys. 94, 11 — 511. 

Railway bridges. Law relating to low bridges. 91, 1 — ^272. 

Railway bridges and drainage construction. 96, 11 — 136. 

Temporary bridges, Liability for. 97, li— 176. 
Buildings, City's right to destroy those erected from forbidden mate- 
rial. 94 il 114. 

Car couplings. 91, 1—55*; 91, 11—431; 92, 1—146. 

Car fare, Reasonableness of rule as to tender of fare. 97, U — ^22. 

Cars, Coupling, when in motion. 91, 11—407. 

Certificate and estoppel. Location of. 92, 11 — 291. 

Civil engineer's services, Expert testimony as to value of. 97, U — ^22. 

Claims for overfiow in New York State. 92, 11 — 569. 

Collision, Street car and carriage. 94, 11 — 511. 

Condemnation proceedings. 91, 1-55; 93, 11 — 122; 96, 11 — 103. 

Contractors: 

Action against contractors, Right of. 95, 11^32. 

Bonds. 94, 11—511; 95, 1—39; 97, 11-176. 

Bound by certificate. 98, 11-87. 

Bound to know contents of agreement. 98, 1 — 857. 

City's liability to contractors. 93, 11—337; 95, 1—296; 97, 11—206. 

Damage to contractors, Proper elements of. 97, 11 — 176. 

Fraud on part of city contractors. 97, 11 — 22. 

Liability to sub-contractor on railroad work. 97, 11 — 348. 

Mechanic's lien on structures of riparian owner. 94, 1^74. 

Municipal payments. Assignment of. 92, 1 — 171. 

Negligence of contractors. 91, 1-260; 92, 11—35; 98, 11—281; 94» 
11—36. 

New York State labor laws. 99. 1—354. 

Payments to contractors for public buildings. 96, 11 — ^127. 

Powers when paving streets. 93, 11—517. 

(*) denotes an illustrated arUcle. (t) denotes an Inset sheet 
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Legal decisions: 

Contractors: (Continued.) ' 

Remedy at law for trespass. 93, ii — 28L 

Repair of pavements, Provision for in contract. 93, 11 — 122. 

Risks of contractors. 97, ii — 21. 

Sewer construction. Liability for damage. 94, i — ^233. 
Contracts: 

Assignment of payments on city contract. 91, 1—441. 

Certificate of engineer. 92, ii— 483; 96, i— 874. 

Construction of, as to extra work. 91, i — 260. 

Contractor's mistakes in estimating, Rochester, N. T. 99, 1 — 16. 

Contracts let without bidding. When void. 95, i— 296. 

Damages Incident to performance of contract. 94, 11 — 198, 97, 11 — 
176. 

Disputes, Submission of, to engineer. 92, ii — 245. 

Engineers' classification of work by agreement. 92, 1 — 171. 

Engineer's estimates. 92, ii— 278; 96, ii— 44. 

English law. 92, ii— 234. 

Grading contract, Construction of. 92, ii — 138. 

Guaranty in contracts. 91, i— 179; 97, ii— 205. 

Interference with public contract by injunction. 91, ii — ^28. 

Interpretation of contract as to implied warranty. 95, i — 39, 112. 

Liability on acceptance of defective work. 98, ii — 55. 

Municipal contracts. 94, ii— 249; 95, i— 39; 97, 1—36; 97, 11—206. 

Notice, Necessity of, in public contract. 99, 11—45. 

Operation of ordinance as contract. 95, 1 — 62. 

Patents and bridge contracts. 97, ii — 64. 

Paving contracts. 92, i— 123; 96, i— 271; 97, i— 36. 

Payments with deductions. Effects of. 98, i — 357. 

Restricting competition. 98, i — 357. 

Right to enforce public contracts. 98, i — ^282. 

Sewer contracts. Construction of. 92, I — 171. 

Street lighting. 96, ii— 53. 

Sub-contractor, Negligence of. 96, ii — 255. 

Transfer of personal contract by sale of lands. 91, 1—441. 

Variance between public contract and precedent advertisement. 92. 
ii— 483. 

Water- works contracts. 92, i— 123, 333, 439; 95, 11—426. 
Corporation franchises held subject to condemnation by eminent do- 
main. 96. i— 374. 
Corporations: 

Incomplete organization has no power to contract. 95, 1 — 61, 199. 

Liability on acceptance of defective work. 98, 1 — 282. 

Mining corporation, Liability of director. 96, ii — 126. 

Municipal corporations. 93, ii— 6, 122; 94, i— 233; 94, ii— 198, 814; 
95, i— 199; 96, i— 39; 97, ii— 21; 99, i— 419. 
Culverts. 91, i— 260; 92, ii— 139; 98, i— 357. 
Damages. 96, ii— 53, 135. 
Discoveries, Right to use future. 97, Ii — 160. 

Drainage. 91, i— 151; 92, ii— 245, 472; 95, Ii— 426; 96, 1—28; 98, 11—65. 
Dummy engines. Speed running backward. 96, ii — 254. 
Dynamite explosions. 92, ii — 569. 

Electric lighting. 94, ii— 511; 96, i— 28; 97, ii— 205; 98, i— 358; 98, 11—87. 
Electric wires. 94, ii— 291, 413, 414; 99, i— 419; 99, 11—46. 
Elevated railways. 95, i— 360; 96, ii- 126, 399. 
Eminent domain. Property must be paid for before taking. 96, 1 — 282, 

360. 
Employees. 91, i— 418, 463; 92, ii— 483; 96, 1—199; 96, 11—108, 127: 99, 

il— 44. 
Engineers: 

Appointment of non-resident. 92, 1 — ^256. 

Decisions by engineers. 96, 1—29; 97, 11—160. 

"97, Ii— 112" means "Year, 1897, second volume, page 112." 
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Legal decisions: 

Engineers: (Continued.) 

Estimates by engineer. Conclusiveness of. 96, 11—44, 103, 135. 

Liability tor misrepresentation. 98, i — 282. 

Opinions of engineers. Discretion of court as to admission of. 96, 

11—135. 
Value of civil engineer's services, expert testimony. 97, 11 — 22. 

Excavating beyond city limits. 92, il— 569. 

Fire department, Lia,bility for negligence of. 96, 1 — 29. 

Fire protection, Contract to supply water for. 97, 1 — 36. 

Fires. 91, 1—55; 92, i— 171; 99, ii— 239. 

Franchises. 95, ii— 426; 96, i— 374; 97, ii— 64; 98, 1—282; 99, 1—419. 

Freight rates and state laws. 98, ii — 87. 

Frogs. Neglect to block, Michigan law. 92, 1-567. 

Gas, Price of must be reasonable. 97, ii — 22. 

Gas companies. 96, ii— 127, 135, 399; 97, ii— 348; 98, 11—87. 

Gas pipes. Damage to, in houses. 98, 1 — 282. 

Gripman on street car. Duty of. 95, ii — 426. 

Indebtedness in excess of revenue void. 96, 1 — 39. 

Injunction against railway, Preliminary. 96, 1 — 39. 

Injunction will not prevent removal of nuisance. 96, 1 — ^39. 

Interest, When not collectable from city. 97, 11 — 21. 

Land, Ownership of submerged. 95, 1 — 112. 

Levees, Takinj dirt for levees in Arkansas. 99, 11 — ^239. 

Liens. 95, 1-255; 96, 11—44, 127, 135; 97, 11—64. 

Lighting of city. Power of city to regulate price. 97, 11 — 64. 

Manufacture and machine ,Distinctlon between. In patent law. 95, 11 — 

68. 
Maps and deeds. Ancient. 96, 11 — 103. 

Mining: 

Right of support. 96, 11—399. 
Rule of safe place. 96, 11 — 255. 

Mining corporation, Liability of director. 96, 11 — 126. 

Municipal bonds. (See above. Bonds.) 

Municipal corporations. (See above. Corporations.) 

Municipal council. 93, ii— 281, 517; 94, i— 474; 94, 11—611; 95, 11—114. 

Municipal debts. 93, ii— 122; 94, i— 428; 97, ii— 21. 176. 

Municipal improvements, Assessments for. 93, il — 337; 94, 1 — 136, 447. 

Municipal officers. 95. i— 401; 95, ii— 114, 426; 96, 11—53. 

Municipal records, Inspection of. 97. ii — 348. 

Patent law, Process and article of manufacture. 95, 11—426. 

Patentable invention, Definition of. 94, ii — 511. 

Pavements. 92, ii— 569; 93, 11—122; 95, ii— 115; 96, 11—126; 97, 11—160;' 

98, 11-55. 
Piers and land below low water marks. 92, 11 — 569. 
Pipe laying. 93, i— 34; 93. il— 6; 94. 11—36. 
Powder mill a public nuisance. 96. i — 374. 

Property rights. 92. ii— 442. 472; 93. 1—105; 96, 1—29, 89, 271, 387. 
Public improvements, Payment for. Liability for negligence. 96, 1—296. 
Railway accidents. 91, i— 151. 179, 232. 
Railway bridge and drainage construction. 96, 11 — 135. 
Railway corporations, Fire liability cannot be contracted away. 98, 

1—10. 

Railway crossings. 91, 1—55, 232, 316; 92, 11—234, 267, 442. 
Railway depots at intersections. 91, 1 — 316. 
Railway embankment extending over adjoining land. 92, 11 — 569. 
Railway fencing. 92. 1—171; 92. 11-234. 
Railway rates. Powers of railways to adjust. 96, 11 — 255. 
Railway right of way and special assessments. 96, 11 — 108. 
Railway signals. 92. ii— 234. 

Railway yards. Liability for dangerous condition. 92, 1 — 146. 
. (*) denoCes an illustrated article, (t) denotes an inset sheet. 
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Legal decisions: (Continued.) 
Railways: 

Claiming right of way by contract. 91, 1—260. 

Construction in street. 91, i— 463. 

Injuries to passengers. 92, 11—152; 96, 11—254. 

Obstructing water course. 91, 1—418; 92, 11—569. 

Obstruction in highway. 91, I — 418. 

Property owners, reserving right to cross railway. 92, 11—442. 

Release of railway company from construction damages. 91, 1 — 272. 

Right of one company to Intercept another. 95, 1 — 860. 

Roundhouse and repair shop as a nuisance. 91, 1 — 418. 

Rules, Duty of company to provide, for the protection of employees. 
92, 1-171. 

Speed of train. Violation of ordinance. 91, 1 — 272. 

Surveyed routes, Ownership of. 96, 11 — 127. 

Tracks, Rights in use of. 96, 11-44. 

Washout, Injury caused by. 92, 11—267. 
Reservoirs, Construction of. 97, ii — 348. 

Right of way. 91, 1—357, 418, 513; 92, 11-234, 483; 94, 11—314. 
Riparian owner, Right to land covered by water. 95, i — 61^ 
Rivers, Railway embankment obstructing flow. Opinion testimony. 91, 

1-55. 
Roads. 93. i— 34, 314; 93, 11-281. 
Sand, Use of, on street railway track. 96, 11 — 254. 
Sewage disposal. 94, 11—414; 95, 11-68; 99, 11-239. 
Sewer builder, Liability of. 97, 11—160. 

Sewers: 

Assessments for sewers. 94, li — 414; 95, 1—232; 96, 1—39, 387; 96, 

11—44. 
Bursting of. Liability for. 95, 1—232. 
Defective sewers. 93, i— 34; 94, 1—374; 94, 11—249; 95, 1—112; 97, 

ii— 22. 
Detrimental effect on land. 96, ii — 44. 
Explosion in sewer. Liability for. 96, 1 — 39. 
Injunction will not lie against construction. 96, 11—127. 
Inspection, Right of. 97, 11-21. 

Obstruction in. Liability of city for engineer's act. 92, 11 — 291. 
Pollution of stream by sewers. 94, 11 — 249. 

Power of village commissioners to construct sewers. 93, 11 — 121. 
Repair of sewers. Liability of city. 97, i — 36. 

Sidewalks. 91. i— 260, 418; 91, 11—232; 93, 11—281; 95, 1—248. 

Snow, Removal by street railways. 96, li— 53. 

Steam rollers not a street obstruction. 98, 11 — 87. 

Streams. 92. ii— 442, 569; 96, 11-103. 

Street grades. 92, 1-146, 171; 92, li— 291, 472; 93, li— 122. 337; 94, 

1-498; 95, i— 199, 360; 95, 11-115, 426; 96, 11—44, 399; 97, ii— 22. 
Street improvements. 93, 1—314, 549; 93, ii— 281, 382; 94, 1-88, 136; 94. 

11-18, 314, 511; 95, 1—232; 96, 11—103; 97 11-176. 

Street railways. 92. 11-569; 93, 1-314; 93, ii— 382; 95, 1—39, 232, 360, 
401; 95, 11-114, 426; 96, 1-29, 39, 271, 374, 399; 96, 11-103, 126, 
127, 135; 97, 11—21, 22, 176; 98, 1—357; 99, ii— 45. 

Street sprinkling. Assessments for. 95, 1 — 232. 

Streets. 91, i— 179, 232, 418; 92, i— 29; 92, 11-291, 472, 569; 93, 1—106, 
549; 93, ii— 6, 122, 281, 517; 94, 1—233, 428. 474; 94, 11-198, 314, 
414, 511; 95, 1—39, 61, 199, 296, 360; 95, 11—114. 426; 96. 1—39, 
271; 96. ii— 44, 103, 126, 135; 97, 11—205; 98, i— 282, 357; 98 
11-55. 

Subways. 94, 1—88. 

Surface water damage. Liability of city. 98, i— 858. 

Surveyors. 94, 1—428; 94, ii— 65. 

"97. Ii— 112" means "Year. 1897, second volume, page 112." 
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Legal decisions: (Continued.) 

Surveys. 92. il— 234. 267, 278, 357, 569; 94, 1—428, 447, 474; 94, 11—18 

36, 65, 198; 95, i— 360; 95, 11—68, 426; 96, 1—374; 96, U— 127. 
Switches, Liability for unblocked frog. 91, 1 — 55. 
Tide lands and harbor lines. 92, 11-291. 
Track, Railway. 91, 1—357; 91, 11—232; 92, 1—146; 94, U— 511; 96, 

ii— 444. 
Train regulations. Validity of. 92, 1—171. 
Trees. 94, 11-18; 95, 1-199; 96, 1—374; 96, U— 53. 
Trespasser on street car. 97, 11 — 22. 
Trestles, Height of, over cars. 92, 1—123. 
Trolley wire. Protection. 95, 11-114. 
Turntables. 91, 1-272; 91, 11—407; 92, 1—146; 92, 11—152. 
Water, Appropriation of. 92, 11—267; 93, 1—10. 
Water companies. 93, i— 9, 105; 93, 11—6, 121, 382; 94, 1—186; 94, U— 114, 

511; 95, i— 232; 96, 1-39; 96, 11—44, 126; 97, U— 22. 
Water course. 92, 11—278, 291, 569. 

Water meter inspector. Right of commissioner to discharge. 94, 11 — 511 
Water pipes. 92, ii— 569; 95, 11—432; 98, 1—226. 
Water rates. 92, ii— 381; 95, 1—39, 112; 96, 1—399. 
Water rights. Elements of damage for taking. 95, 1 — 232. 
Water supply. 91, 1—441; 94, i— 88, 136, 265, 374, 474; 94, U— 249; 97. 

1-36. 
Water waste, Measures to prevent. 92, 1-255. 
Water- works. 93, 1—10; 96, ii— 399; 97, 11—64. 
Leonardo da Vinci, Mechanical device. 95, 1 — *154. 
Lettering. (See Drawing.) 
I^evees * 

Mississippi River. By William Starling. 96, 1— t66, 177; By P. H. Thom- 
son, 97, 1—249, 284; 97, 11—33. 
Protection: 

New Orleans, La., Proposed method. 92, 11 — ^^596. 
Use of burlap. 93, i— 235, 280. 
Red River, Louisiana. Methods of building. Past conditions In valley 
of Red River and influence at work. By F. M. Kerr. 98, 1—809. 
(See also Dikes; Sea-wall.) 
Leveling, Cost of, in Germany. 98, 1 — 117. 
Levels: 

Adjustment of levels. 93, ii — 77. 
Allen level rod. 94, 1- ♦403. 

Davis level. Farmer's level and drain grading Instrument. 96, 1 — ^108. 
French and Wright level rod. 92, 1— ♦627. 
Reversion levels. 95, i— ^59, 123, ^195. 
Swiss manufacture. 92, 1- ♦319, 380; 92, 11—158. 
Libraries: 

Chicago, Crerar engineering and scientific library. 95, 1 — 224. 
Engineering libraries, Classification and catalogue system. By F. R. 

Hutton. 96, 1—348. 
Ithaca, N. Y., Reference library on municipal government and engineer- 
ing proposed. 98, I — 96. 
New York, Consolidation of the Astor, Lenox and Tilden foundatlonfl. 
95, 1—192. 
Lick observatory, Donation of refiector by Dr. Edward Crossley. 95, 1 — 248. 
Lifeboats: 

Gasoline engine propelled boat, Marquette, Mich. 99, 11 — ^201. 
Hydraulic boats: 

•Duke of Northumberland." 90, 11— •282. 
•Queen." By John Piatt. 98. 1- •148. 
Lowering ship's boats at sea. Improved appliances. By John Hyslop. 
99, II— ♦332. 
Lights at sea, Visibility of. Experiments by the United States, Germany, 
and the Netherlands. 95, i — 377. 
(*) denotes an illustrated article, (t) denotes an inset sheet 






148 LIGHTHOUSES. 



lighthouses: 

Cape Charles, Notes. 94, i— 96. 
Chicago harbor. 95, 1— •30. 
Diamond Shoals: 

Contract for construction. 90, i — 517, 544. 

Proposed lighthouse. Wave pressure on exposed Btmctures. 90» 
U— 176, 80, 100, tll5, 212, 256, ^259, 442, ^444, 466, ^510, 532, •664. 
Submarine borings. 93, i— 553; 94, 1—469, ^535. 
Blectric lighting: 

Fire Island. Description of plant 95, 1 — 170. 
Incandescent in place of arc lamp. 99, ii — 120. 
Unsatisfactory lighting. Prof. Tyndall's ideas. 92, i— 669. 
Elevators at Cape Charles and Hog Island, Va. 94, 1 — ^96, 
Fire Island. 95, i— 170; 95, ii— 387, 368. 
France: 

Gironde River, Light two months without attendance. 94, I— S7* 
Trois Pierres. Construction details. 96, ii— •159. 
Iron trestle tower, Charles Point, South Australia. 94, 11— 389. 
Lantern for automatic light. 94, 1 — 37. 

Mehan's system of flashlights. 91, 11— ^559; 93, 11—286; 94, 1—298. 
Old Orchard Shoal, New York. 92, 1— ^138. 
Paris Island, Port Royal Sound, S. C. Novel and eoonomlcal conatmo- 

tion. 95, i— 877. 
Steel light tower, Sturgeon Bay canal, Wisconsin. 99, 11— tSOL 
(See also Beacons.) 
Lighting. (See Acetylene; Car lighting; Electric lighting; Glass; Photic 

metry; Street lighting.) 
Lightning protection of buildings. 99, 11—88, 106. 
Lightning rods: 

Invention of. 93, 1—10. 

Protection afforded by rods. By Shelford BidwelL 90, 11—168. 
Lightship at Diamond Shoals. 98, 1— ♦134. 
Lignite, Italian, Substitute for coal. 93, 1—237. 
lime: 

Lime in Portland cement. 93, 1 — 307. 
Tests of lime for mortar, India. 93, 11—72. 
Limestone: 

Shrinkage in burning. 93, 1—575. 

Tests of limestone. By Cunningham and Raymond. 95^ 1 — •202. 
Linear measure, Origin of standards. 93, 1 — 811. 
Link motion, Stephenson. By J. E. Johnson, Jr. 94, I — •486. 
Linotype machine, Description of. 92, 1 — •396. 

Liquid air: ] 

Blasting agent. Experiments by Vienna Crystal Ice Co. '99, 11 — ^212. 
Companies. 99, ii— 168, 190, 208. 229. 

Early history of liquefaction of air. By A. L. Rice. 99, 11— •896. 
Manufacture: 

General Liquid Air & Refrigerating Co. 99, 1— •368. 
Patents on devices. Dr. Hampson's pamphlet. 98, 11—40. 
Tripler apparatus. 98, i— 89, 240, ♦245. 
Litigation, Experts in technical questions. 93, ii — 234. 
Loader for wire rope tramways, Automatic. Hallidle design. 97, U — •411. 
Loading cars. (See Cars, Loading.) 
Loads. (See Bridge loads; Columns; Foundations; etc) 
Locks: 

Combination lock without a dial. Keyless Lock Co. 96, 1 — ^269. 
Master-key locks, Yale & Towne Mfg. Co. 90, 1—412. 
(See also Air locks; Canal locks; Nut locks.) 
Locomotive boilers and fireboxes: 

Attachments, Notes on. 93, 1 — 610. 

"97. li-112" means "Year. 1897. gecond volume, page 112." 
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Locomotive boilers and fireboxes: (Continued.) 
Belpaire, Advantages of. 93, i— 275, 357. 
Blow-off device for cleaning, Hornish invention. 99, i — ^•92. 
Brick arches in locomotive fireboxes. 90, 11—94, 104, 121, 278. 
Bulging of firebox sheets. 95, i-~*424. 
Circulation in boilers. 91, 1—326. 

Combustion chamber, Webb, on L. & N. W. R. R. 93, ii— 257. 
Construction of boilers. 90, i— 371; 91, i— ♦321; By J. L. Speirs, 92, 

1—89; By F. W. Dean, 92, 1—102; 93, i— 275. 
Copper fireboxes. Tests of material. 93, 1 — 443; 94, 1—329. 
Corrugated cylindrical firebox, Vanderbilt design, N. Y. C. & H. R. R. R. 

99, ii— ♦123. 
Corrugated firebox sheets. Chic. & Alton R. R. By R. J. O'Neil. 99» 

11-23. 
Coverings, Tests of C. & N. W. Ry. 99, 1—56, ^118, 120. 

(See also Iron and steel. Coatings; Paints; Pipe coverings.) 

Crown sheets: 

Comparison of radial stay and crown bar types. 96, i— 400; 96, U — 
25. 

Tests of methods of staying. By F. J. Cole. 97, 11—^27. 
Defiector, Chic. & North. Ry. 93, 11—^24. 
Downward draft firebox. 90, ii— ♦lOO, 124. 

Efficiency, Effect of rate of combustion. Tests with the Purdue Uni- 
versity locomotive. By W. F. M. Goss. 96, 11-200, •206. 
Exhaust Jet, Form of. 95, 11- ♦366; 96, 1— ♦362, 368. 
Exhaust nozzles: 

Design of. By W. H. Lewis. 92, 1—^624. 

Macallan variable, on English locomotive. 93, i — ^112. 

Shop tests. Master Mechanics' Association. 94, 11 — ^244. 

Steam passages and exhaust nozzles. 91, 1 — ^698; 94, i— 638. 

Variable, on traction engines. 93, 1 — 207. 
Exhaust pipes, nozzles and steam passages. 91, 1 — ♦598. 
Heating surface, Calculating, Practice of railway companies. 98, 1— 

352. 355. 
High steam pressures. Efficiency of. 98, 1 — 396. 
Jackets, Painted or planished. By B. E. R. Tratman. 95, 11—286. 
Loss of heat from boilers. Testa by Chic. & North. Ry. 99, i— 56, ♦118, 

120. 
Radial stay boilers compared with crown bar type. 96, 1—400; 96, 

ii— 25. 
Safety plugs, Efficiency of. 94, 1- ^499, 543. 
Scale in boilers. Prevention. 91, 11—531; 94, 11—533. 
Smokeboxes: 

Draft sheets. 94, ii— ♦248; 95. i— ♦134. 

Netting and baffle plate. 94, 11—248. 

Two-compartment. 98, 1-^11. 
Stay bolts: 

Best method of applying. 99, 1 — ^410. 

Circulation plates around fireboxes. 91, 1 — ^276, 303, 326, 384. 

Inspection of staybclts. 93, 1—611. 
Steel fireboxes. 92, 1—89; 93, 1—612; 93, 11—28; 94, 1—514, 537; 97, 1—44. 
Tube cleaning device. 94, 11-^226. 
Tubes, Specifications for. 95, i— 426; 96, 11—16. 
Water purification: 

Chemical process of We-Fu-Go Company, Cln. Apparatus and 
method of operating. 96, i — ^406. 

European practice. Chemical processes. 96, 1 — ^166. 

Methods used by Chic, Mil. & St. Paul Ry., N. Y., Chic. & St. L. R. 
R. and Union Pacific R. R. 99, 1—411. 

Southern Pacific Ry, Port Angeles, Cal. Details of plant and chem- 
ical process. By Howard Stillman. 97, 11 — ^356, 360. 
(*) denotes an llluttrated article, (t) denotes an Inaet aheet 
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Locomotive boilers and fireboxes: (Continued.) 

Water space. 93, il— 486. 

Wide fireboxes, Advantages and disadvantagres. 95, ii — 397. 

(See also Locomotives, American, Compared with English.) 
Locomotive cabs: 

Steel, Canadian Pacific Ry. 96, i— •406. 

Storm window, Tinker, Heated liquid between panes of glass. 9i. 
ii— ♦465. 

(See also Signals, Railway, Locomotive oab.) 
Locomotive cylinders: 

Jacketed. 96, ii— 383, 384. 

Metal for cylinders. 97, i— 399. 

Locomotive fire kindlers: 

Fires kindled with oil, C, R. I. & P. Ry. 94, ii— 358. 
Report at Society meeting. 95, i — 407. 

Locomotive pilots: 

Locomotive "John Bull," 1831. 90, i— •56. 

Mussey's "Safety pilot." Series of air chambers. 90, i— •234. 

Locomotive tenders: 

American and English, Comparisons. 98, i — 369. 

Automatic arrangement for supplying with water. 94, 1—441. 

Barnes, Wabash Ry., Coal carried on inclined planes. 92, ii — •521. 

Iron frame, Richmond & Danville R. R. 93, 11— ♦lOl. 

Japan railways, Six wheel American tenders. 98, i — ^t362. 

Six wheel tenders on American railways. 94, 1 — 267, 461. 

Locomotive tests: 
Baldwin engine: 

Chic, Bur. & Quincy R. R. 93, 1—259. 
Tests by G. H. Barrus. 90, ii— 216, 224, 235, 399. 
Brooklyn Union Elevated Ry. engines. 90, 11-565; 91, 1— ^6; 91, U— 

♦556. 
Chic, Bur. & Quincy R. R., Express locomotive. 93, 1 — 259. 
Compound engines: 

Dean two cylinder compared with simplex engine. 94, 11 — 825. 
East Tenn., Virginia & Georgia Ry. 90, 11 — 458. 
Penn. R. R., Two-cylinder engine. Test at Altoona. 95, 11^226. 
Simple engines compared with compound. 90, 11—565; 92, 1 — •686, 
€46, 657; 92, 11—6; 94, 11—325; 99, 1— ♦258. 
Electric locomotive, Wyandotte & Detroit River Ry. By J. M. Smith. 

94, ii— ^24, 32. 
France, Tests of compound engines. 90, 11 — 395. 
Master Mechanics' Association's tests of Vauclain system. 92, 1 — ^•686, 

646. C57; 92. 11—6. 
Methods of conducting tests, Chic & North. Ry., Chicago shops, Results 

of tests. 97, 1—171. 
N. Y. C. & H. R. R. R. Empire State express, Test by Angus Sinclair. 

92, i— 584. 588. 
Northern Pacific Ry. By E. M. Herr. 99. i— 258. 
Purdue University tests, Effect of high rates of combustion upon loco- 
motive boilers. By W. F. M. Goss, 96, ii— 200, ^206. 
Shop tests, Master Mechanics' Association. 95, i — 108. 
Locomotive tires: 

Blind tires. 93, i— 56. 60; 96. i— 352. 

Flanged tires for mogul, ten-wheel and consolidation locomotives. 99, 

i— ♦SQO. 
Flanges, Thickness of. 96, ii— ♦19. 
Hollow tires: 

Dangers, when in contact with frog points. By T. H. Perry. 90, 

ii— ♦75. 
Injury caused to switches, rails and frogs. 95, 11 — 288. 

"97, 11—112" mean« *'Year, 1897. second volume, page 112." 



LOCOMOTIVES. 151 

Locomotive tires: (Continued.) 

Irregular wear of tires. By J. N. Barr. 91, i — ^128, 132. 

Retaining rings, Mansell, L. S. & M. S. Ry. 90, 11—68; 91, i— ^266. 

Steel: 

Compared with cast iron wheels. Chic, Mil. & St. P. Ry., L. S. & 

M. S. Ry. 99, 1—413. 
Experience with steel. Fastening tires to center. C, B. & Q. R. R. 

By G. W. Rhodes. 90, 11— ♦427, 507. 
Steel tires and cast Iron wheels. Safe thickness for flanges. 96, 
11— ♦19. 
Ten-wheel locomotives. 95, 1—408. 
Wear of tires. Experiments. Diagrams showing wheel pressure and 

tractive force. 92, 1— ♦612. 
(See also Car wheels; Locomotive wheels.) 
Locomotive valves and valve gears: 

Allen valve. 93, 11— 18; 96, 1—421; 96, 11—26; By C. H. Quereau, 99, 

1- ♦385. 
Balanced valves and the Allen valve. Comparison. 96, 1—421; 96, 11—26. 
Bonnefond valve. 93, ii— 326. 
Hershey adjustable valve. 93, 11—^90. 

History of expansive working of steam in locomotives. 90, 1 — 234. 
Intercepting valves. 90, 1-^221; 93, 1- •370; 94, i— ^447; 96, 1- •U, 
Joy valve gear. 93, 1—593. 
Lewis valve, Operation of. 94, 1 — ^319. 
Novel French locomotive valve gear. 99, 11 — 97. 
Piston valve, Express locomotive, C. B. & Q. Ry.. 95, 11 — ^382. 
Slide valves and double ports, Lond. & Southwestern Ry. 98, 1 — ^♦22, 24. 
Stephenson link motion. 94, 1 — ♦486. 
Stevens' valve, Southern Pacific Ry. 96. 11— ^418. 
Williams valve setting device. 95, 11— ♦254. 
Locomotive wheels: 

Brakes on truck wheels. Old Colony R. R. 94, 11—485. 
Cast steel center for 78-ln. driving wheel. 96, 11-^126. 
Counterbalancing : 

Bending cf rails in track. 94, 1-140, 242; 96, 11-145. 
Discussion at Western Railway Club. 90. 1—393, 513. 
Reduction of the weight of reciprocating parts. 96, 11 — ^99. 
Reports of various railways. 97, 1 — 398. 
Results of investigations. By D. L. Barnes and W. F. M. Goss. 96, 

i— •20, 25. 36. 
Rules, American Railway Master Mechanics' Association. 96, 11 — ^18. 
Vertical influence of counterbalances. 94, 1 — ^155, 179. 
Polygonal driving wheel, Swinertcn. 90, 1 — 483, 616; 90, 11-13. 
Removing paint, Steam apparatus for. 90, 11 — ^317. 
Slipping of wheels: 

Damage to rails and tires. 99, 11 — 25. 

Experiments showing non-existence of imperceptible slip of driving 
wheels in motion, C, B. & Q. R. R. 90, 1—564, 571. 
(See also Car wheels; Locomotive tires.) 
Locomotive works: 

Grant, Chicago. Notes on shops and tools. 92, 11 — 125. 
N. Y. C. & H. R. R. R., Depew shops. 93, ii— ♦488. 
Richmond, Va., Description of shops. 94, 1 — ^286. 
Locomotives: 
American: 

Compared with English locomotives. 90, 1—132, 158, 182, 252, 280; 
90, 11-94, 103, 121, 278, 313, 467; 91, 1— 1292. •408; By C. D. Pur- 
don, 92, ii— 376; 93, i— 157, 160, 280; 93, 11-157. 
Finland. Brooks Locomotive Works. 99, ii— ^23. 
Foreign railways. Building to specifications in the United States. 
97, 11—424; 99. 1- ^280, t374. 381. 
(*) denofes an Illustrated article. (t) denotes an inset sheet. 
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Locomotives: 

American: (Continued.) 

French and American four-cylinder compound freight 95, i — ♦387. 
Types of European and American locomotives. 98, ii — ^t298. 
Articulated: 

Haggans system, Volo & Lechonla Ry. in Thessaly. 97, li — 385. 
Johnstone. 92. i— 244, t302. 323, 360; 93, i— ♦4. 129. 
Mallet system. 90, i— 375; 91, il— ♦147. 
(See also below, Geared.) 
Atlantic type. 95, i— 32, ♦115; 96, ii— 255. 
Attachments between engine and tender. Notes on. 93, i — 610. 
Balanced, Strong's four-cylinder compound engine. 90, i — 391; 97, ii — 

♦118. 
Baldwin, for Cuban, Mexican, Russian and Norwegian Railways. Table 
of dimensions. 96, ii— ^194. 
(See also below. Compound.) 
Bavarian State Ry. Compound single driver locomotive, with auxiliary 

driver for starting. 97, i— 360, ^362. 
Belgian State Railways, Notes on. 91, ii— ^46. 
Bell ringer. Steam. 93, ii— ♦227. 
Canadian locomotives. 93, i — 52. 

Canadian Pacific Ry., World's Fair exhibit. 93, ii— 258. 
Cape Government Railways, South Africa. Baldwin passenger engine. 

97, ii— ^277. 
Carrying locomotives across country. Story of Civil War. 93, ii — ^79. 
Cartagena & Magdalena Ry., U. S. of Colombia. 94, 1 — 503. 
"Charles Dickens," London & North. Ry., Mileage of. 92, ii— ^158. 
, Check valve, Inside, Penn. R. R. 97, ii— ♦311. 
Chile, Nitrate Ry. 94, i— ♦360. 
Collision en Old Colony R. R. 98. i— ^122, 178. 
Color and decoration of locomotives. 93, ii — 74. 
Columbia type: 

Chic, Bur. & Quincy R. R. Dimensions and particulars. 95, ii — 

t381. 
Phil. & Reading Ry., Performance of, in 1893. 95, ii— 396. 
Columbian Exhibition. (See below. World's Fair.) 
Combustion chamber In Webb compound engine, L. & N. W. R. R. 93, 

ii— 257. 
Compound: 

Comparison with simple engines. 90, ii— 565; 91, i — ^6; 91, ii — 
♦556; 92, i— ♦636. 646, 657; 92, ii— 6; 93, 1—619; 94, i— 537; 94, 
ii— 270, 333; 95, i— 300; By J. H. Cooper, 97, i— 21, 24. 
(See also Steam engines. Compound vs. simple.) 
Discussion of compound engines. 90. i — 230, 375; By J. A. F. Afl- 

plnall, 95. ii— 170. 
Efficiency of engines. By F. W. Dean. 95, i— 324. 
English railways. By F. W. Webb. 99. i— 425. 
Europe. 93, 11—71. 

Fast passenger service. By C. H. Quereau. 94. i — 197, 200. 
Four-cylinder compound: 

American and French locomotives compared. 95, I — ♦387. 
Baldwin four-cylinder: 

Chic, Bur. & Quincy R. R., Tests. 93, i— 259. 

Chic, Mil. & St. Paul Ry. Fast passenger service. 96, 11 — 

♦50. 
Comparison with simple engine as to efficiency and econo- 
my. 94. ii— 270. 
First four-cylinder engine in America. Tests by G. H. Bar- 

rus. 90, i— ^424; 90, 11-216. 224, 235, 399. 
Leading dimensions. Tables showing number built and 

under construction. 92. i— ^184, 636. 
Long Island R. R. 94, 1-109! 
••97, I'.— irj" means "Year. 1*^97, second vo'ume, page 112." 
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Locomotives: 
Compound: 

Four-cylinder compound: 

Baldwin four-cylinder: (Continued.) 
Phila. & Read. Ry. 91, ii— ♦497. 
Record, one mile in 37 seconds. 92, 11— ♦530. 
Rumford Falls & Rangeley Lakes R. R. Freight service. 
97, 11— ♦402. 
French, World's Fair exhibit. 93, 11—257. 
Cerman, World's Fair exhibit. 93, 11—258. 
Hungarian State Railways. 93, 1— ♦449. 
Johnstone, Mex. Central Ry. 92, 1-244, t302, 323, ^360; 93, 

1— ^4, 129. 
London & Northwestern Ry., Two compartment smokebox. 98, 

1— ♦!!. 
Paris, Lyons & Mediterranean Ry. 94, 11 — 78. 
Russia, Southwest Ry. 93, 1— ^322. 
Lindner system, Starting gear. 92, 1 — ♦616. 
Mallet system. 90, 1—375; 91, 11— ^147. 
Northern Pacific Ry. Descriptions and tests. By B. M. Herr. 99, 

1—258. 
Oil fuel for compounds, Grazl-Tsarltzia Ry., Russia. 90, i— 247, 401, 

♦554; 91, 1—424. 
Performance on Prussian State Railways. 90, 1 — 377, 414, 420. 
Progress 'Of compound locomotives. 95, 1 — 427. 
Report of Railway Master Mechanics' Association. 90, i— 603, 618. 
South American Ry. Meter gage railway. 90, 1 — •461. 
Strong locomotive. 90, 1—391; 97, 11- ♦US. 
Three-cylinder compound: 
Rlekie. 92, i— 586. 
St. Gotthard Ry. 95, 11- tl66. 

Webb, London & Northwestern Ry. 93, 1-154; 93, 11—257. 
Two-cylinder compound: 

Adirondack & St. Lawrence Ry. 92, 1—^434. 

Austrian State Railways. 96, II— ^379. 

Baldwin, Norfolk & Western Ry. 98, 1— ^387. 

C, C, C. & St. L. Ry., Freight engine. 94, 1—^383. 

Chic, Mil. & St. Paul Ry., for heavy express service. 93, 1 — 

♦567; 93. 11- 1368. 
Dean engine. 94, ii— 325. 

East Tenn.. Va. & Ga. Ry. A ten months' test. 91, ii — 545. 
Michigan Central R. R. 90, 1—74, ^220, 230. 
Northern Pacific Ry. 97, 1- ♦119. ^183, 184. 
Penn. R. R. 93, 11-445; 94. 1—267. 
Performance on American railways. Results obtained in 1896. 

By J. H. Cooper. 97, i— 21, 24. 
Pittsburg Locomotive Works. Intercepting valve and opera- 
ting device. 96, 1— ♦14. 
Schenectady Works. Heavy freight. 93, 11- 1297. 
Southern Pacific Ry. 92, 1-^434. 

'ank engine, Forney type. Use on elevated railways. 90, 11 — 
565; 91, 1—^6; 91, 11- ♦556; 92, 1—46. 
Compressed air: 

Hardle system. 97, 1-^390; By Hermann Haupt, 97, 11—129, 228, 

233. 
Mekarski system in France. 90, 1 — ♦507. 

Mine haulage engines, Different types. By E. P. Lord. 98, 1— ♦92. 
New Orleans & Western R. R. Test satisfactory. 96, 1—10, •178. 
(See also Street railways. Compressed air.) 
Consolidation: 

Bait. & Ohio Southwestern R. R. Freight engines. 98, 11-262. 
Burlington & Missouri River R. R. Heavy freight. 98, 11— •141. 
(*) denotes an illustrated article. (f) aenotes an inset sheet. 
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Locomo lives: 

Consolidation: (Continued.) 

Chilean Government Railways. Freight locomotive. Meter gage. 
97. ii— ♦53. 

Del., Lack. & West. R. R. 99, ii— ♦349. 

Denver, Texas & Fort Worth Ry. 90, i — 414. 

Erie & Wyoming Valley R. R. 95, i— 93. 

Great Northern Ry. 93, i— 559. 

Illinois Central R. R. 93, ii— ♦llO, 128; 99, ii— 129. 

Lake Shore & Michigan Southern Ry. 99, i— ♦BTO. 

Large engines of different railways. 98, ii— 150; 99, II— t50. 

Lehigh Valley R. R., Dimensions. Dimensions of other large con- 
solidation locomotives. 98, ii — 150. 

Mexican Ry., Freight engine. 97, ii— 244. 

Minn., St. Paul & Sault Ste. Marie Ry. 93, 1—121. 

Mohawk & Malone Ry. 93, i— 483. 

Pusher engine, Lehigh Valley R. R. BV)ur-cylinder compound sys- 
tem. 98, ii— ^332. 

Schenectady Works, Exhibit at the World's Fair. 93, ii— 1297. 

Southern Pacific Ry., Heavy compound engine. 99, ii — 322. 

Southern Ry., Richmond Locomotive Works. 98, i— ♦292. 

Union R. R. Co., Pittsburg, Pa., Largest engine ever built. 98, 11— 
♦258. 
Construction in 1889. 90, i— 113. 
Contractors' locomotives: ' 

Geared, Byers Machine Co. 96, i— ^342. 

Porter Co.'s exhibit, Chicago. 93, ii— 309. 
Corean railway. American mogul tank engines. 98, I — ^133. 
Counterbalances. (See Locomotive wheels.) 

Decapod freight, N. Y., L. E. & Western Ry. 93, i— ^568; 96, 1— ♦21. 
Design : 

Change in design, 1882-1893. By C. H. Quereau. 94, 1—197. 

Good taste in design. 93, il— 74. 

High speed locomotives. Notes on. 95, i— 407. 

Qualities essential for a free steaming locomotive. 91, i — 59, 81. 
Double-end locomotives: 

Chicago, Bur. & Quincy R. R., Mall train. 95, ii— 265, 381. 

Cuban military railway, Baldwin locomotive. 96, ii — ^194. 

French exhibit, Chicago. 93, ii— 258. 

Mersey Railway, England. Tank engine. 93, i — 363. 

New Zealand Government Railways, Tank locomotive. 91, il — ^t454. 

Phila. & Reading Ry., World's Fair exhibit. 93, i— ^558. 

Wheel load diagram, Phlla. & Reading Ry. 93, ii— 98. 

(See also above, Atlantic type; Ck)lumbia type.) 
Double-truck locomotives on Mexican Central Ry., Johnstone. 92, 1 — 

♦244, t302, 323, ♦SeO; 93, i— ^4, 129. 
Draft sheets. 94, II— ^248; 95, i— ♦134. 
Driving boxes: 

Adjustable and stationary wedges. 95, i — 426. 

Solid bronze vs. cast Iron or steel. 94, ii — 404. 
Efficiency and economy In service. By W. F. Dixon, 90, ii — 1?7; 90, 

11—511; 96, i— 24, 30. 
Eight- wheel: 

Bait. & Ohio R. R. 92. i— 196. 

Boston & Albany R. R. 99, ii— 350. 

Chic, Bur. & Quincy R. R. 93, 11—110. 

Chicago & North. Ry. 96, 1-^29. 

Comparison of English and American engines. 91, 1 — 1292, ♦408. 

"Exposition Flyer," Lake Shore & Mich. Southern Ry. 93, 1— ♦SSS^ 

FItchburg R. R.. Heavy express. 95, ii— ^98. 

Great Western Ry., Eng. 95, ii— ^94; 96, i— 87. 

Hungarian State Railways, Truck near driving wheels. ^2, 1 — ^♦188. 
"97. 11—112" meana "Year, 1897, second volume, page 112." 
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Loco mot] ves: 

Eight- wheel : (Continued. ) 

Jura-Simplon Ry. 93, i— ♦236. 

Lake Shore & Michigan Southern Ry. 93, ii— t3. 

Lancashire & Yorkshire Ry., England. 91, i— 1292. 

London & Southwestern Ry. 91, i— ♦381. 

Manchester, Sheffield & Lincolnshire Ry. 91, I— ♦391. 

Midland Ry., England. 91, i— ♦438. 

N. Y. C. & H. R. R. R. 93, i—*i51; 97, i— ^20. 

New York, Ontario & Western Ry. 96, 1— ^287. 

Penn. R. R. 92, 1—196; 93, 1—265; »5, i— 7, t38. 

Pittsburg Locomotive Works. 96, i — 15. 

Purdue University. By W. F. M, Goss. 92, 1—464, ^501; 92^ 11— 

♦278. 
Rogers Locomotive Works. 95, 11 — 363. 
Russia, Southwest Railway. 93, 1—^322. 
Southern Pacific Ry. 91, i— ♦408. 
Electric: 

Baldwin- Westinghouse. 96, 1—127. 

Baltimore Belt Railway. By D. L. Barnes, 94, 1—874; 94, 11— •450; 

95, ii— ^31, 33, 161, 209, 233, 319. 
Baltimore & Ohio R. R., Dynamometer tests. 96, 1 — ♦156. 
Buffalo & Lockport Ry. 98, ii— ^158. 
Canadian Pacific Ry., Proposed. 94, i— 221, 390. 
Edison locomotive for mining. 90, ii — 545. 
Future of, on steam railways. 96, ii — 189. 
General Electric Co., Experimental track at Schenectady, N. Y. 

97, i— 236. 
High speed locomotive. General Electric Co., Lynn, Mass. 98, U— 

♦27. 
Heilmann locomotive. 94, i— 221; 98, ii— ^326, 328. 
Hoboken Shore Road, Hoboken, N. J., Freight service. 98, 1 — ♦IS. 
Jungfrau Railway, Details. 98, ii— ^371. 
Leonard's scheme. 94, i — 221. 
London: 

Central Underground Ry. 98, 1— 1367, 377, 379. 

City and South London Ry. By D. L. Barnes. 94, 1 — 874. 
Mining locomotives. 90, i— ♦137; 90, ii— 545; 92, i— ^601; 93, 1— •66, 

177; By W. S. Gresley, 98. ii— 109. 
New Haven, Conn., Manufacturers Ry., Switching locomotive. 97, 

i— ^14. 
New York elevated railway. By D. L. Barnes, 94, 1—374; 96, 11—251. 
"Newspaper marvels." 91, ii — 438. 

Northern Pacific Terminal Ry. By D. L. Barnes. 94, 1—374. 
Paris, Lyons & Mediterranean Ry. 95, i — ^327. 
Patton independent. 94, i— ♦498. 

Sprague locomotive for mines and freight tramways. 90, 1 — ♦137. 
Test on the Wyandotte & Detroit River Ry. Tables show results. 

By J. M. Smith. 94, ii— ^24, 32. 
Toy locomotive, built by Colton. 94, i— 352. 
Truck for locomotive. 93, ii— 27, ^28. 

Utility of the electric locomotive. By D. L. Barnes. 94, i — 373. 
Walkins, Combination steam and electricity 96, i — 166, 168, 226. 
(See also Railways, Electric traction.) 
Empire State Express of N. Y. C. & H. R. R. R. 92, i— 584, 588; 93, 1— 

♦457. 
English locomotives: 

Bar frames. 93, ii— 421. 

Exhaust nozzle, Macallan variable. 93, 1 — ♦112. 
Four-cylinder coiTjpcurd, with two-comp rir.ent smokebox, Lon- 
don & Northwestern Ry. 9S, '— *11. 
Great Eastern Ry., Notes. 91, i— ♦242. 

(*) denotes an illus'tratcd article. (t) denotes an inset sheet. 
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Locomotiyes: 

English locomotives: (Continued.) 
Great Western Ry. 93, i— 173. 
"James Toleman." 93, ii— 257; 94, i— .96. 
London & Northwestern Ry. 91, i— ^340; 93, i— 267. 
London & Southwestern Ry. 92, i— ♦385. 
New types of ten-wheel and eight-wheel engines. 95, 11 — ^95. 
Notes on English locomotives. 90, ii— 376; 91, i— ^136, ♦174. 
Slide valves and double ports, London & Southwestern Ry. 98, 

i— *22, 24. 
Southeastern Ry. Express locomotive. Eight-wheel. 90, 1— ♦174. 
Standard gage, for broad gage track. Great Western Ry. 93, 1—178. 
Street railway engine. Green patent. 90, i — 201. 
Webb compound engine, Fuel consumption. 93. i — 154. 
World's Fair exhibit. 93, ii— 257. 

(See also above, American, Compared wl.li i!.r.g!ish, and various 
other headings.) 
European railways, Notes. 93, ii — 71. 
"Exposition flyer," Lake Shore & Michigan Southern Ry. 93, 1— ♦SBS; 

93, ii— 13. 
Express: 

Design of. Review of subject. By Hugh Sharp. 95, i— 162. 
Discussion of subject generally by J. A. F. Aspinall, London. 95, 

ii— 170. 
(See also below, High speed.) 
Fireboxes. (See Locomotive boilers and fireboxes.) 
Firedoor deflector, Chicago & Northwestern Ry. 93, ii — ♦24. 
First run on American track at Honesdale, Pa., 1829. 98, i — 258. 
Flexible wheel base, Johnstone locomotive. 92, 1—244, ^302, 323, 860; 
93. i— ^4, 129. 
(See also Locomotives^ Articulated; Locomotives, Geared.) 
Four-cylinder simple: 

Glasgow & Southwestern Ry., England. 98, i— ♦196. 
WInby's, Hawthorn & Co., England. 93, i— 347. 
Frames, Cast steel, for six-wheel and eight-wheel engines, St. Louit 

Southwestern Ry. 95, ii— 353. 
French locomotives. 91. ii— ^25; 93, Ii— 257, ^326. 
Fuel: 
Coal: 

Consumption on locomotives, C, B. & Q. R. R., Diagram. 96, 

i— ♦SO. 
Discussion by S. P. Bush. 95, i— 94. 

Heat value of Western coals, Methods for determining and re- 
sults of tests. 95, i— 45, 264. 
Northern Pacific Ry. 99, i— 261. 
Southern Pacific Ry. Relative cost of wood and coal. 91, 1 — 

398. 
Webb compound, Fuel consumption. 93, i — 154. 
Coke-burning locomotives, Boston & Maine R. R. 99, 11 — 81, 169, 
Oil: 

Discussion by W. Robinson. 92, 1-504. 

Ireland. 92, ii— 318. 

Kindling fires with oil, Chicago, Rock Island & Pacific Ry. 

94. Ii— 353. 
Methods of Penn. R. R. and Fall Brook Ry. 95. ii— 271. 
Russian locomotives, Use of oil. 90, 1—247, 401, ^554; 91, i— 

424; 92. 1—22. 
Steam consumption of atomizing jet, Teet on Wyandotte ft 

Detroit River Ry. 94, ii— 32. 
Tests on Phila. & Reading Ry. 95. i— ♦95. 
Use in United States and abroad. Oil-burning apparatus. 92, 

ii— 174. 
'97. 11—112" means "Year, 1^^.)7, second volume, page 112." » 
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Locomotives: 

Fuel: (Continued.) 

Wood, Cost of compared with coal, Southern Pacific Ry. 91, 1 — 898. 
Glared locomotives: 

Climax engine. 97, ii— 1372, 376. 

Contractors' engine, Byers Machine Co. 96, i — ♦342. 

Heisler two-cylinder engine. 97, ii— 1372, 376; 99, 11— •61. 

Shay locomotive. 90, i— ♦386; 99, i— ♦ISe. 
German locomotives, World's Fair exhibit. 93, il— 258. 
Grazi & Tzaritzin Ry., Russia, Application of compound system to 
locomotives burning petroleum. 90, i— 247, ♦554, 401; 91, 1—424. 
Hardie. (See above. Compressed air.) 
Hauling capacity: 

American and British locomotives compared. 94, 1 — 324. 

Developments in rating locomotive performance. 97, 1 — ^8, 11. 
Southern Pacific Ry., Table. 95, i— 300. 
Headlights. (See Headlights.) 
High speed engines: 

Data concerning 21 locomotives used on 18 roads. By C. F. Street. 
9§, 1—281. 

Demand for. 94, 1—200. 

Design of. 95, i — 407. 

Discussion at Society meeting. 94, 1 — 281. 

Eight American engines, Table giving particulars. 92, 11 — 60. 

Express engines. (See above. Express.) 

Steam distribution. By C. H. Quereau. 94, 1—196. 

(See also Train speed.) 
Historical notes. 90, 1- ^29, ^56, 60, 110; 93, 11—898. 
Holman locomotive. 97, i— 120, 216, ^264, 297. 

Horse-power of standard locomotives, Northern Pacific Ry. 99, 1 — 262. 
India, Morvi Ry., Small engine. 92, 1—77. 
Japan, Imperial Government Ry. 98, 1 — ^79. 
"John Bull," Brief history of. 90, 1— ^56; 94, il— 178. 
Johnstone's locomotive. 92, i— 244, t302, 323, 360; 93, 1—^4, 129. 
Large engines: 

Illinois Central R. R., Twelve-wheel freight. 99, ii— 1266, 272. 

Union R. R. Co., Pittsburg, Consolidation freight. 98, 11— ^258. 
Logging locomotive, Porter exhibit, Chicago. 93, 11-309. 
Lubrication of locomotives. 93, i— 81; 98, 11-191. 
Madison Hill incline. P., C, C. & St. L. Ry., History, 1847-1896. By 

Edward Grafstrom. 97, 1— ♦SSS. 
Mallet system. 90, 1-375; 91, ii— ♦147. 
Management and handling of locomotives. Economical loading, fuel 

economy, etc 95, 11 — 271. 
Massachusetts railways. Heavy engines on. 93, 1 — 248. 
Mastodon. (See below. Twelve- wheel.) 
Mirror on locomotive to see rear of train. 94, 11 — 55. 
Mogul : 

Chic, Bur. & Quincy R. R. 90, i— t610; 90, 11- ^6; 98, 1—259. 

Four-cylinder compound, Norwegian State Railways. 96, 11 — ♦194. 

Heaviest in the world, Delaware, Susquehanna & Schuylkill R. R. 
94, 1—461. 

Midland Ry., England. 99, 1—^280, 379. 

N. Y., N. H. & H. R. R., Schenectady Worka. 96, 11—255. 

Pittsburg Locomotive Works, Table. 96, 1 — 16. 

Porter exhibit. World's Fair. 93, 11—309. 

Three-cylinder, Erie & Wyoming Valley R. R. 95, l-r89, t92. 

Two-cylinder compound, Adirondack & St. Lawrence Ry., Indicator 
diagrams. 92, 1- ♦434. 
Narrow-gage: 

Bahia Ry., Brazil, Compound engine. 90, 11 — ♦532. 

Freight engine, Western Ry., Guatemala. 97, 11—^402. 
(*) denotes an illustrated article, (t) denates an ineet sheet. 
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Locomotives: 

Narrow-gage: (Continued.) 

Ireland. Liquid fuel. 92, li— 318. 
South American. 90, 1— ♦461. 

Natal Government Railways. Dubs & Co., Glasgow. 90, l--*128. 

New South Wales. 92, 1—258; 92. U— 56. 84, 158, 255, 267. 

N. Y. C. & H. R. R. R., Indicator diagrams. Empire State EzpreBt. 
Test by Angus Sinclair. 92, i— 584. 588; 93, 1— ♦457. 

New York elevated railroad. Development, 1873-1894. 94, i— ♦141. 
(See also below. Tank, Elevated railways.) 

N. Y., L. E. & W. Ry., Notes on. 96, i— ^22. 

New Zealand, American engines. By Charles Rous-Marten. 98, 1 — ♦TO. 

Northern Pacific Ry., Descriptions and tests. By E. M. Herr. 99, i— 
258. 

Number of locomotives in use. 92, ii— 381; 93, ii— 300. 

Oscillations, Registering apparatus used on Western Ry., France. 90, 
i— ^124. 

Pistons, piston rods and fastenings. 95, i— 427; 96. ii— 100; 99, i— 414. 

Pittsburg Locomotive Works, Two-cylinder compound. 96, 1 — ♦H. 

Pooling of locomotives. By M. E. Wells. 99, ii — 407. 

Pressures in non-compound locomotives. Tests of efficiency of high pres- 
sures. Caledonian Ry., England. By Dugald Drummond. 97, 
i— 363. 

Purdue University. 92, i— 464, *501; 92, il— ^278; 94, i— 218, 485. 

Pusher engines: 

Compound consolidation, Lehigh Valley R. R. 98, 11— ♦332. 
Dimensions of engines on five railways. 97, i — ♦34. 
Madison Hill, P., C, C. & St. L. Ry. 97, i— ♦355. 

Rack rail: 

Beirut & Damascus Ry., Syria. 98, 1—^228, 259. 

Manitou & Pike's Peak Ry. 99. i— ♦211. 

Mt. Washington Ry. 99. ii— 351. 

Operation of Abt locomotive. 93. ii— 417. 
Raw materials required. Lond. & North. Ry., Eight-wheel freight en- 
gine. 98, i— 17. 
Reversing engine in emergency stops. 93. ii — 274; 95, il — 36, 40. 
Road engines. (See Traction engines.) 

Rogers Locomotive Co., Exhibit at World's Fair. 93, 11— ♦llO. 
Russian locomotive. Use of petroleum. 92, i — 22. 
Sand feeding apparatus: 

Gresham. 92, i— ♦150. 

Houston. 98, i--^141. 

Leach. 92, i— ♦ISO. 

Overhung sandboxes, 111. Cent. R. R. 99, i— 138. 
Shay locomotive. 90, i— ♦386; 99, i— ♦156. 

Side rods: 

Breakage of. 91, ii— ♦358. 
Forged or milled rods. 93, i — 596. 

Single driver: 

Bavarian State Railway, Auxiliary driver for starting. 97, 1—860, 

♦362. 
Great Western Ry., England. 95, ii— ^94. 

Manchester, Sheffield & Lincolnshire Ry., England. 91, 1— ♦391. 
Midland Ry., England. 91. i— ♦438. 
Northeastern Ry., England. 91, 1—^493. 
Phila. & Reading Ry. 95, ii— ^134, 137, 407. 
Smoke prevention: 

Cin., N. 0. & Tex. Pac. Ry. Device for Improving combustion. In- 
structions to firemen. 99, ii— 143. 
Firedoor deflector. Chicago & Northwestern Ry. 93, 11— •24. 
Mich. Cent. R. R. Device of steam jets by C. E. Smart. 92, 11— *40 
•*97, ii— 112" means "Year, 1897. second volume, jt&ge 112." 
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Locomotiyes: 

Smoke prevention: (Continued.) 

St. Louis, Mo., Resolutions of the Mechanical Association. 94, 11 — 
439. 
Smokestacks: 

Balloon, Southern Pacific Ry., for wood burning locomotives. 97, 
i— ♦143. 

Design of smokestacks. By W. H. Lewis. 92, i— ♦624. 

Diamond-tcp, Union Pacific R. R., Lignite used as fuel. 97, i — ♦142. 

Double smokestack, Toledo, Peoria & Western Ry., applied to 
Rogers consolidation locomotive. Comparative results with 
single and double smokestacks. 98, i — *^6. 

Lee*s, C, C, C. & St. L. Ry. 95, i— ♦379. 
Snow plows. (See Snow plows.) 
Soudan Ry., Egypt. 96, ii— 289. 
South American Ry., Meter gage. 90, i — ♦461. 
Spark arresters: 

Comparative merits of Diamond stacks and extension fronts. 93, 
i— 178. 

English and American railways. 94, ii — 326. 

Inefficient, on English locomotives. Suits brought against railway 
companies. 92, i — 359. 

Lee spark arresters, C, C, C. & St. L. Ry. 95, i — ♦379. 
Strong locomotive. 90, i— 391; 97, ii— ♦US. 
Street railway. Porter Co.*s exhibit. 93, ii— 309. 

(See also above. Electric.) 
Switching: 

Harlem Transfer Co., New York. 98, ii— ^401. 

Schenectady Locomotive Works. 93, 1 — ^483. 
Tank: 

Advantages of. 96, ii— 344. 

American engines for foreign railways. 99, ii — ^322. 

Brooklyn Bridge cable railway. 95, i — ♦878. 

Chic. & No. Pacific Ry. 93, i— 559. 

Chile, Nitrate Ry. 94, i— ^360. 

China, Sung-Wu Ry. 97, ii— ^174. 

Corea, American locomotive. 98, i — ♦133. 

Elevated railways. 90, ii— 256; 91, i— ^6; 91, ii— ^556; 92, 1—46. 

France, Suburban traffic. World's Fair exhibit. 93, ii— 258. 

Germany. World's Fair exhibit. 93, ii— 258. 

Illinois Central R. R. 93, i— 193. 

India, Heavy engines. 94, i— 504; 97, i— 372; 97, ii— 273. 

London, Brighton & South Coast Ry., England. 91, i — ♦273. 

London & Southwestern Ry., England. 91, i — ^381. 

Mersey Ry., England. 93, i— 363. 

Metropolitan Ry., England. 90, i— ^267; 91, i— ^421; 92, i— •172. 

Midland Ry., England. 91, i— ♦438. 

New Zealand Oovernment Railways, Double-end locomotive. 91 
ii— 1454. 

New London Ry., England. 91, i— ^477. 

Northeastern Ry., England. 91, 1—498. 

P., C, C. & St. L. Ry., Madison incline, Indiana. 9&, il— ^342. 

Pitts. & Tenn. Copper Co. 94, 1— ^500. 

Southeastern Ry., England. 94, i— 109. 

Two-cylinder compound. Forney type. Use on elevated railways. 
92, 1—46. 
Teur wheel: 

Atch., Topeka & Santa Fe Rv. Houston sanding apparatus. 98, 
i— tl40. 

Atlantic Coast Line. 95, i— 32, ^115. 

Baldwin, New South Wales. 92, i— 258; 92, 11—56, 84, 158, 256, 267. 

Bait. & Ohio R. R., Fast passenger service. 97, ii — ^215. 

(*) denofcs an illustrated article. (t) denotes as inaet sheet. 
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Locomotives: 

Ten- wheel: (Continued.) 

Buffalo, Rochester & Pittsburg Ry. 99, 1— ♦192. 

Canadian Pacific Ry., Novel design. 90, 11— tl&6. 

Charleston & Savannah Ry. 93, 11—110. 

Chic, Bur. & Quincy R. R. 95, 11—145. 

Chicago & Northwestern Ry. 93, 1— ♦483. 

Erie Ry. 96, I— ♦2L 

Georgia Pacific Ry. 90, 1— ♦315. 

Grand Trunk Ry. 98, 11— ♦SO. 

Heavy passenger locomotives of various roads. 99, 11 — ♦298. 

Highland Ry., Scotland, Freight locomotive. 95, 11— ♦93. 

Lake Shore & Mich. Southern Ry. 93, 1—559; 99, 1—270; 99, 11— 

♦298. 
Mexican Central Ry., Novel arrangement of cylinders. 91, 11— tl97. 
Michigan Central R. R. 90, 1-74, ^220, 230. 
Mobile & Ohio R. R. 99. 1-^16. 
New York, Lake Erie & Western Ry. 96, 1—22. 
Northern Pacific Ry., Two-cylinder compound freight engines 97, 

I— ^183, 184. 
Pittsburg Locomotive Works, Two-cylinder compound. 96, 1 — ^16. 
Southern Ry., Express passenger service. Comparison with other 

heavy engines. 98, 1— ♦381. 
Southern Pacific Ry., Two-cylinder compound. 92, 1 — ♦484. 
Trucks and tires. 95. 1—408. 
Three-cylinder simple, Erie & Wyoming Valley R. R. 96/ 1—89, tS2, 

209. 
Track work with locomotives. 95, 11 — 272. 

Traction increaser. Ries electric. 90, 11-^117, 124, 278; 91, 1—449. 
Tube cleaning device. 94, 11-^226. 
Twelve-wheel: 

Brazil, Central Ry. 94, 11— ♦226. 

Buf., Roch. & Pitts. Ry., Pusher engine. 97, 1— ♦84. 

Del., Lack. & Western R. R. 99, 11— ^849. 

Duluth & Iron Range R. R. 93, i— 483; 93, 11— t297. 

Great Northern Ry., 106- ton engine. Table showing comparison of 

weights of largest locomotives. 98, 1 — ^236. 
Illinois Central R. R. Large locomotive. Revolution. In railway 

transportation. 99, 11- 1266, 272. 
Iron Range & Huron Bay Ry. Heavy freight engine. 92, 1— ^699; 

92, 11— 17. 
Northern Pacific Ry., Two-cylinder compound engines. 97, 1 — •119. 
St. Lawrence & Adirondack Ry. 96, i — ♦405. 
Soudan Ry., Egypt, built by Neilson & Co. of Glasgow. 97, il— 97. 
Southern Pacific Ry. 92, 1— ^434; 95, 1—^298. 
Vanderbllt design, Corrugated furnace boiler. 99, 11 — ^128. 
Vauclain. (See above. Compound, Baldwin.) 
• Water softening plants: 

London & North. Ry., Crewe. 92, li— ^257. 
Union Pacific R. R., Oregon Short Line division. 92, 1— •678. 
Wedge shaped designs, Paris, Lyons & Mediterranean Ry. 94, 11 — 198. 
World's Fair. Chicago. 93, i— ♦457, ^483, ♦558, ^567; 93, U— 74, 257, t297, 
309, 321, ♦327. 
Logarithmic charts. 93, 11-376, 517. 

Logarithmic curve, Practical uses of. By William Cox. 91, 11 — •MS. 
Logarithmic scales, Notes. 93, 11—456. 
Logarithmic tables. Six-place, Value. 90, i — 16. 
Logarithms, New process for computation of. 92, 1—447. 
London: 

Consolidation, Greater London. 94, 1 — 31. 
Death rate, 1885-1891. 93, 11-513. 
Early maps of London. 95, 11—417. 

"97, 11—112" mean* "Year, 1897, second volume, page 112." 
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London: (Continued.) 

Government and population of Greater London. 92, 1—404, 407. 

Municipal co-operation. New proposal. 99, 1—201. 

Notes on engineering works. 99, 1— ♦398, 417. 

Traffic in London. 92, 1—18. 
Loom, Self-feeding, without bobbins. 97, 11 — ^116. 
Los Angeles, Cai., Engineering notes. 99, 1 — 75, 154, 202. 
Lowell, Mass., Textile school. Plans for. 98, 11—326. 
Lubricators * 

Graphite, Sight-feed. 92, 1—496; 94, 1—220, ♦227; 99, U— •809. 

Sight-feed oil cup. 95, 11— ♦255. 
Luxfer prism. (See Glass.) 

M. 

McAlplne, William Jaryis, Biographical sketch. 90, 1—182, t223. 
Machine and hand production. Comparison of, Department of Labor in- 
vestigation. 99, 11-224. 
Machine guns. (See Guns.) 
Machine shops. (See Shops and factories.) 
Machine tools: 

American vs. foreign engineering practice. 90, 1 — 850; 99, 1—426. 

Electric power driven tools. 94, 1—538; 94, 11—112; By George Rich- 
mond, 95, 1—125, 142; By A. D. Adams. 99, 11- ♦84. 

Horse-power required to drive various tools. 90, il — 62. 

Pneumatic tools. 94, i— 538. 

World's Fair exhibit. 93. 11— ♦407, 480. 

(See also Drilling machines; Lathes; Presses; etc.) 
Machine wipers. Advantages of raw silk over other materials. 93, 11 — ^117. 
Machinery. Formula for estimating weights of. 97. 11 — 336. 
Madison Hill Incline, P., C, C. & St. L. Ry. By Edward GrafstronL 97, 1— 

♦354. 
Magnetic concentration of iron ore. (See Iron. Magnetic concentration.) 
Magnetic declination. Albany. N. Y., Formula for computing, between 1689 

and 1900. 93. 11—19. 
Magnetic separators: 

Chase. 92. il— ♦199. 

Conkling, Operation at Tilly Foster mine. 90, 11—291. 

Finney invention. 90, il- 77. 

Notes on various forms. By B. H. C. McNeill, 99. 11—310. 

Separation of non-magnetic material. By H. A. J. Wilkena and H. B. 
C. Nitze. 96. ii— 266. 
Magnetic variation. 93, ii— 437, 497; 94. 1—120. 
Magnetism. Terrestrial. 93. 11-91; 98. 11-6. 

Magnets, Handling steel or iron plates with electrical magnets, Illlnoia Steel 
Co. 97, U— 127. 

Mail: 

American mails in England. 90, 11—492. 

Mail carrier. Electric, Sherman device. 95, I — 112. 

Railway service, 1896 improvements. 97, I — 16. 

(See also Pneumatic tubes; Street railways. Mail, express and freight 
service.) 
Maintenance of way department. (See Railway engineering and mainten- 
ance of way departments.) 
Malleable iron. Manufacture and properties of. By H. R. Stanford. 95, 

1—363. 
Manganese: 

Desulphuratlon of pig iron. Hoerde Works, Germany. 92, 1 — ♦629. 

Free from carbon. Notes. 93, 1 — 202. 

New Brunswick mines. Process of handling. 98, 1 — 319. 

Production. 92. 1—121. 

(*) denoCes an Illustrated article. (f) denotes an inaet sheet 
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Manganese bronze, Tests of, U. S. Nayy. 91, 11—288. 

Manganese steel. Tests of armor plates, car axles, oar wheela, axes, ete. 

By H. M. Howe. 91, 1— ♦582. 
Manholes: 

Boiler manhole. New form with flanged opening. By A. B. WlUlts. 98* 

11— ♦251. 
Combined with catch basins, Waukegan, 111. 94, 11 — ^♦47. 
Combined with flush tanks: 

Newport News sewerage system. 99, 1 — ♦SSS. 
Peoria, 111. By A. D. Thompson. 97, i— t50. 
Cost of difTerent sizes, Inclusiye of cost of repavement. By L. A. Per" 

guson. 99, 11—36. 
Drop manholes: 

Newton, Mass., Sewerage system and subsoil dralnaga By G. M 

Warren. 96, 1— 12. 
Rutland, Vt, Subsoil drains. By Sidney Smith. 96, 1— •888. 
Self-locking covers, Colorado Springs, Colo. 93, i — ♦496. 
Stuart ventilated manhole with dust pan. 95, 11 — ♦271. 
Subway transformer manhole. General Electric Co. 99, 11 — ♦187. 
Manufactures of the United States. 94, i— 251; 98, 1—258; 99, 1—77. 
Manufacturing industries. Distribution of. 98, 1 — 96. 
Manufacturing plants, The choice of location for. 96, 1 — ^241. 
Maps, Relief map construction. By F. G. White. 99, 11—21, 67. 

(See also Drawing.) 
Marble: 

Avondale quarries, Chester, Pa. 93, 1—601; 96, 1— ^50. 
Durability of various marbles. 98, 11—44. 
Pennsylvania, Results of crushing tests. 93, 11 — 37, 57. 
Strength of. Effect of bedding. 94, 1—185. 
Marine boilers: 

Boiler tubes. Test requirements for U. S. Navy. 99, 1 — 15. 
British, Rates of working. 95, li— 891. 

Development of marine engineering in the Royal Navy and mercantile 
marine. By Sir A. J. Durston and J. T. Milton. 97, 11—86, 89. 
Forced draft. 90, i— 181, 544. 
"Fuerst-Bismarck" boilers. 93, i— 1282. 
Government inspection. Revision of laws. 93, li — 314. 
Leakage around tubes in boilers using forced draft. Prevention. By A. F. 

Yarrow. 91, i— ♦353, 374, ♦378. 
"St. Louis" boilers. 95, ii— ♦lOl. 
Ward's coll boiler, Teste of. 91, li— ♦184. 
Water tube boilers: 

Mechanical stokers, Tests on Lake steamer "Pennsylvania." 99, 

ii— ♦221, 241. 
Necessity on warships. By J. K. Robison. 99, 1 — 20. 
Reason for the adoption of, in the U. S. Navy. By G. W. Melville. 
99, ii— 316. 
Marine engineering: 

Early engineering in the United States. By C. H. Haswell. 98, 1—816. 
English navy and mercantile marine. Progress made, 1860-1897. By Sir 

A. J. Durston and J. T. Milton. 97, ii— 85, 89. 
Sixty years' progress In marine engineering. 99, li — 245. 
Marine engines: 

"Chicago** engines. 94. li— 378. 

"Columbia" engines. 93, ii— ♦209. 

Compound screw propeller marine engines in the U. S., Early history. 

By J. H. Morrison. 99, ii— 226. 
Development in the English navy, 1860-1897. Table giving details of 

engines and boilers. 97, ii— 85, 89. 
•Fuerst-Blsmarck" engines. 93, i— 1282. 

"07. 11—112" means "Year. 1897, second ▼x)lume, page 112." 
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Marine engines: (Continued.) 

Fulton's first steamboat. Letters to engine builders. 98, 1 — 255, 402. 
History of engines in the United States. By C. H. Haawell. 98, 1—816. 
Lake steamers. Types 1860-1890. 98, il— 253. 

''Maine" torpedo launch. Quadruple expansion engines. 94, 11 — 1432. 
"New York" engines. 92, i— ♦72. 
•St. Louis" engines. 95, ii— ♦lOO. 
•San Francisco" engines. 92, 1— ♦126. 
Steam pipes for engines. By J. T. Milton. 95, 1-~310. 
Torpedo vessel, U. S. Navy. 92, 1— 1472. 
United States navy engines. By G. W. Melville. 93, ii — 438. 
Vibration of engines. By A. F. Yarrow. 92, 1— ^486. 
Marine observations. Use of current meters by W. B. Dawson. 95, ii — 292. 
Marine wood borers. 90, i— 442; 93, 11—319. 373; 94, 1— ♦111; By C. H. Snow, 

98, 11— 134. 
Mars: 

Canals on. 91, ii— 599; 93. 1—375; 94, i— 313. 
Signaling to. 95, 1-352. 
Marshes, Tidal, of the Bay of Fundy, Formation. By W. B. Mackenzie. 97, 

11- ♦418. 
Masonry : 

Expansion of. 94. 11-112. 115, 132, 255, 321. 366; 97, 11-^42. 

Formula for determining unit stresses. By J. J. Israels, £1 S. Gould and 

R. C. Strachan. 97. ii— 10. 57. 122, 137. 
Laying, in freezing weather. 93. 1 — 16. 
(See also Arches; Concrete; Foundations; Piers; etc.) 
Masonry construction, Baker's. Errata in. 92, 1 — 243; 94, 1—431. 
Massachusetts Institute Technology. (See Engineering schools.) 
Master Car and Locomotive Painters' Association, Convention. 97, ii — ^191« 
Master Car Builders' Association: 

Consolidation with Master Mechanics' suggested. 98, 1—421. 
Conventions. 91, 1- ^562, ^586; 92, 1—633; 93, 1—682; 94, 1—495; 96, 

1—392, 409; 96, i— 421; 97, 1—368. 382; 98, 1—409; 99, 1—402. 
Needed reforms in cenventions. 97, 1 — 393. 
Work and scope of the Association. 90, 1 — 566. 
Mattress construction: 

Alabama. Black Warrior River. 1885. 95, 1-251. 

Bavaria, River Isar. River regulation by suspended fascines. By H. M. 

Melchers. 96, 1-^214. 
Missouri River, Covington, Neb. Willow, with surface laid ropes. 

Method of anchoring. 92. 1-^124. 
Strength of. Holland dykes. 95, 1-231. 
Maxima and minima. Simple method of computing. By W. H. Schuerman. 

98, 1—241. 
Maximite, New explosive. Test of. 93, 1 — 386. 
Measurements: 
Electrical: 

American names for electrical units. 90, 11 — 107. 

Instruments for measurements. By James Swinburne. 92, 11 — 258, 

276. 283, 295. 
Law concerning electrical units in the United States. 95, 1 — 295, 

820. 
Notes on measurements. 93, 1 — 275. 
English weights and measures, History of. 90, 11 — 381. 
Fictitious accuracy. Evils of. .96, ii— 73, 107. 
Japanese standard foot measure. 91. ii — ♦53. 
Linear measures. Origin of standards. 93. 1 — 311. 
Metric-decimal system of weights and measures. International Railway 

Congress report. 95, ii — 76. 
Miner's inch of water in United States. 90, ii— 514. 
Postal scale, Stauffer. 95, ii— ♦253. 

(*) denoCes an illustrated article, (t) denotes an inset sheet 
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Measurements: (Continued.) 

Refinements of modern measurements. 90, i — ^250. 
Siamese weights and measures. 99, ii — 324. 
Sixteenth century measurements. 93, ii — 341. 
Uniform standard: 

Long and short ton. 95, i — 352. 
Massachusetts law. 94, ii — 92. 
Weights and measures of the United States. 93, ii — 378. 
Measuring tapes. (See Steel tapes.) 

Mechanical computations, Analogies between mechanical and electrical re- 
lations. By D. F. Bedell and A. C. Crehore. 93, i— 92. 
Mechanical draft. (See Draft, Mechanical.) 
Mechanical fluid. 94, i— 469. 
Mechanical stokers. (See Stokers, Mechanical.) 

Mechanical training. Critical side of. By A. B. W. Kennedy. 94, 11—165. 
Mechanical units. Definitions of force, mass, weight, etc. By William Kent ' 

98, ii— 348. 
Medical outfit and instructions for an engineer in the Tropics. By A. L 

Afihmead. 98, ii— 351. 
Meigs, Josiah, Biographical sketch. 90, i — 558. 
Melan system. (See Arches; Floors.) 
Melville, George Wallace, Biographical sketch. 99, 1 — 137. 
Menocal, A. G., Injustice to and sentence of. 97, ii— 200; 98, i — 402. 
Mental calculation, Remarkable feat of, by G. P. Bidder. 91, ii— 269. 
Mercury column, Open, for high pressure. By W. W. Bird. 90. 11 — •62. 
Mercury extraction process not laid down in books. 99, 11 — 259. 
Meridians: 

Determination of a meridian. By W. L. Marcy. 91, 11—59, 217, 289. 
Finding a meridian by a single solar observation. By E. McCullough, 
J. B. Guinn, J. B. Johnson and W. Newbrough. 96, 1— ♦186, 322; 
By C. C. Hommann. 96, ii— 27; By A. W. French, 97, 1—315, 861. 
Greenwich the prime meridian. 91, ii— 191, 615, 617. 
Simultaneous culmination of Polaris with Alioth and adjacent stars in 

the handle of the Big Dipper. By W. L. Marcy. 91, 11—206. 
True meridians as alinement checks. 90, 11 — 532. 
Metal bars. Extrusion process of producing, Dick hydraulic press. By P. P 

Nursey. 96, ii— ♦70. 
Metal coatings. (See Iron and steel. Coatings; Painting; Paints; Pipe coY' 

erings.) 
Metalloids in cast iron. Value of. By Malcolm M'Dowell. 98, 1 — ^83. 
Metals: 

Alteration of, by sea water. Effect of water upon bronze, cast and 

wrought iron. 98, 1 — 85. 
Bearing metals, Coefficient of friction. 93, 1— ♦468, 494. 
Corrosion of metals, Effect of stress. 94, 11^02. 
Electrical resistance of metals and of their alloys. 92, 11 — 394. 
Heating, melting and refining of metals by electrical heat. 93, 1 — 533. 
Oils, Effect of, on metals. 93. il— 78. 
Spence*s metal. 93, ii— 257. 
Transmutation into gold: 

Brice's formula for producing gold from antimony. 97, 11 — ^104. 
Emmens' assertions concerning silver. 96, 11 — 177, 235. 
Metcalf, William, Biographical sketch. 93, 1— tl25. 
Meters. (See Current meters; Electric meters; Gas meters; Steam meter; 

Water meters.) 
Metric system: 

Advantages and disadvantages in the adoption of. 93, 11 — 136; 96, 11 — 72, 

74, 122. 
Comparison with English systems. 94, 1 — 286. 
Conversion tables: 
Hunt. 96, 11—402. 

*'97, 11—112" means "Year. 1807, second volume, page 112." 
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Metric system: 

Conversion tables: (Continued.) 

Molitor. 97, i— 39. 
Debate in Engineers' Club of Philadelphia. 96, ii— 120. 
Duodecimal system proposed. 96, ii— 72, 74, 122. 
England. Manufacture of machinery by metrical system. 93, 11 — 84; 

95, 1—266. 
Equivalents: 

Diagram of. 91, 1—164. 

Table of. By William Cox. 91, 1—6. 
Metric-decimal system of weights and measures. International Railway 

Congress report. 95, ii — 76. 
National Association of Manufacturers, Action of. 99, 1 — ^88. 
Necessity of use of system. 94, i— 178; 94, ii— 92. 
Opposition to system by Master Car Builders and Master Mechanics. 

96. 11—24. 

Relation between the meter and the foot. By Horace Andrews. 97, 

1—25. 
United States, Progress and prospects of adoption In. 95, i— 80; 95, il^* 

72; 96, 1—185; 97, ii— 87. 
Value of metric units. 93, i— 305. 

Mica, United States industry. Statistics. 91, i— 479. 
Micanite, New insulating material. 93, i — 22. 
l^cro-organisms : 

Carl Zeiss apparatus for projection and photo-micrography. 92, 1— *8. 

Quantitative estimation of. By A. H. Leeds. 98, 1— *242. 

Microscope for photo-micrography, Carl Zeiss apparatus. 92, 1 — •e. 
Mile records of the world. Table. 92, i— 582. 
Military railway corps in Europe. 93, 1 — 20. 
Bulling machines: 

Brown & Sharpe Co. 94, i— ♦502. 

Niles heavy horizontal. 96, ii— ♦269. 

Pedrick & Ayer. 90, ii— ^520. 
Mills. (See Shops and factories.) 

Mineral production in the United States, Statistics. 90, 1—85; 92, 1—36, 244; 
93, i— 149; 93, ii— ♦291; 94, i— 21. 455; 94, ii— 11, 71, 110; 96, 
i— 380; 96, i— 268; 96. ii— 68. 121, 173; 97, i— 356; 97, 11—47; 98, 
i— 395; 98. ii— 247. 
(See also Metals; Names of minerals.) 

Miner's inch of water in the United States. 90, 11 — 514. 

Mines: 

Bottom haulage landing, Mammoth coal mine. Pa. By H. N. Eavenson. 

99, ii— 1236. 
Coal mines: 

Diamondville, Wyoming. By W. P. Hardesty. 97, ii — 423. 

Firedamp indicators, Shaw and Chesnau. 93, 11 — ♦440. 

Mammoth. H. C. Frlck Coke Co., Westmoreland Co., Pa. By H. N. 

Eavenson. 99, ii— 1236. 
Subsidence of railway tracks and other structures located over mine 
excavations. By John Keay. 97, i— ^323; 99, ii— ♦157. 
Colorado. Development of mines. 97, i — 298. 
Comstock, Cal.: 

Frauds in the management. 92. ii — 429. 
Timber and w^ood consumption. 96, ii — 432, 434. 
Copper, Lake Superior mines. Past and present conditions. 90, 11 — 878. 
Electric power. (See Mining. Electric power.) 
Flooded mines. Draining of. By B. S. Randolph. 94, i— ^170. 
Flooding burning mine shaft, Pennsylvania Coal Co. 99. i — 299. 
Flushing culm into anthracite coal mines, Wilkesbarre, Pa. System of 

operation. 98, i— 132. 
Gold mines of North Carolina. By M. J. Gorman. 96, ii— 325, 828. 
(*) denoCes an illustrated article. (t) denotes an inset sheet. 
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Mines: (Continued.) 
Iron mines: 

Coe Hill, Ontario. 93, 1—55. 
Minnesota, Production, 1892. 93, 1—70, 202. 
Santiago de Cuba. 90, 1—558. 
Leavenworth, Kansas, Tunnel connection. 94, 1 — *182. 
Nickel mines of Oregon, Value of deposits. 92, 1 — 512. 
Onurio mine, Utah, Drainage of. By W. P. Hardesty. 94, 11— ♦440, 515; 

95, 1—191. 
Permeability of ground. 94, 1 — 170. 
Schuylkill Valley, Penn., Industrial deyelopment. By John Birkinbine. 

92, ii— 376. 
Southern states. Production of. 94, i — 138. 
Tin mines, American. By S. H. Emmens. 92, ii— 208, 484. 
Ventilation, Electric currents vs. mine ventilation. 91, ii — 18, 16. 
Mining: 

Accidents in coal mines. 90, ii— 174; 91, ii— 540. 
Compressed air: 

Beadling, Pa. 95, 1—113. 

Compressed air vs. electricity. Experiments by Atkinson. 91, 

ii— ♦114. 
Locomotives, EfTiciencies of different types. By E. P. Lord. 98, 

i— ♦92. 
North Star Mining Co., Cal., Compressed air power transmission 
plant. 95, ii— 1405. 
Drainage of mines: 

Electric vs. steam plant. 93, ii — 315, 356. 
Flooded mine. By B. S. Randolph. 94, i— ^170. 
Ontario mine, Utah. By W. P. Hardesty. 94, il— ^440, 516; 96 
1—191. 
Electric power: 

Aspen Mining & Smelting Co. By M. B. Holt. 91, il— ♦330. 
Dangers in coal mines. Tests made in Consolidation Colliery, West- 
phalia. 98, i— 287. 
Discussion. By F. O. Blackwell. 93, ii— 179. 
Drills manufactured by Edison Co. Other applications of electricity. 

91. i— 470, 475, 498. 
Gold mining, South Africa. 93. ii— 305. 
Keeling mine, Pittsburg, Pa. 99. i— 309. 
Maybeury. West Va.. Norfolk Coal & Coke Co. Test of plant. 98, 

i— 122. 
Results of experiments by Atkinson. Compressed air vs. electricity 

91. ii— ^114. 
Rocky Mountain region. By Irving Hale. 96. il— 210; 97, i— 291. 
Scott Haven, Pa., coal mines. 96, i— ^375; By W. S. Gresley, 98, 11— 

109. 
Virginius mines, Colorado. 92, i — 239. 

(See also Coal cutting machines; Locomotives. Electric; etc.) 
Gold mining: 

Modern practice. By J. H. Hammond. 99, i — 427. 
Transvaal. By Feamside Irvine. 99. i— 427. 
Gold reduction works, Mercur, Utah. By W. P. Hardesty. 98. 1 — 1317. 
Gold washing. West Side Mining Association, Wyoming. By Elwood 

Mead. 96, ii— ^67. 
Gravel elevator. Hydraulic. North Carolina and Georgia mines. 96, 

i— ^46. 149. 
Lease or tribute system, Colorado. 93. i— 202. 260. 
Machine vs. band coal mining in Ohio, 1896 report. 97, il — 183. 
Methods of working and surveying the mines of the Longdale Iron Ca, 

Va. By G. R. Johnson. 91, i— ^559. 
Photography. Value of. By S. H. Emmens. 94, i— 12. 

"97. 11—112" means "Year. 1S97. second volume, page 112." 
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Mining: (Continued.) 
Placer mining: 

Bennett electric power shovel and amalgamator. 98, 1 — *198. 
Water system for. 95, li— 318. 

West Side Mining Association, Wyoming. Canal and pipe line 
Washing plant. By Blwcod Mead. 96, ii--t66. 
Rocky Mountain region, Electric power plants in. Tabulated list. By 

Irving Hale. 96. ii— 210. 
Shaft sinking by freezing, Poetsch's method. 92, i— 175; 96, ii— 78. 
Subsidence due to coal working. By John Keay, 97, i— ♦323; 99, ii— ♦157. 
Transportation of ores to smelter. 98, ii — 365. 
Mining claims, Surveying. By Charles Tappan. 97, ii— 270. 
Mining laws, Revision of Federal Report at Mining Congress. 98, ii — 48. 
Mining schools, American and European, List of schools. 94, i — 31. 
Molder's snap flask. 90, ii— ♦108. 
Molding machines: 

Bryant revolving. 97, i— ♦llO. 

Machines without stripping plates. By E. H. Mumford. 97, ii— 397. 
Moment formula for concentrated and distributed loads. 98, i— 404; 98, 

ii— 42. 
Moment of resistance: 

Improper use of term. Letters from J. B. Johnson, C. H. Swan, H. Gold- 
mark, J. L. Greenleaf, P. C. Ricketts, C. L. Strobel, F. H. KindL 
96, 1—137, 172, 227. 
Rolled sections. By J. W. Schaub. 95, i— ♦SOS. 
Moment tables: 

Cooper's specifications. 96, ii— 386; 97, i— 26. 

Improved tables. Features additional to the form of table in general 
use: The load line; the scale; the table of total moments. By 
W. C. Armstrong. 97, i— 157. 
Monier construction. (See Arches.) 
Monongahela Navigation Co., History of. 97, i — 7, 25. 
Monotype machine, Lanston typesetting and casting machine. 99, ii — ♦292. 
Montreal, Notes on. 97, i — 30. 
Montreal to New York via St. Paul and Chicago. 95, ii— 315. 

Monuments: 

Conflict between field notes and monuments. Original monuments gov- 
ern courses and distances. 94, i — 428, 447. 
Government survey: 

Cast iron recommended by Mr. Mead. 95, ii — 392. 

Cast steel fluted shaft, bottom disk with inverted cone in socket of 

brass point burled in earth. 96, i — 105. 
Geological Survey neglecting to erect monuments. Reform move- 
ment checked. 96, 1—136, 155, 169. 
Mississippi River Ck)mmission marks. 96. i — ^42. 
Wyoming. Work of Mr. Mead and Mr. McFarlane. 96, ii— 248. 
Street monuments. 94, ii— 55, 370; 95, ii— 26: 97, i— 1284. 
Morison, GJeorge S., Biographical sketch. 95, I — ^68. 
Mortality. (See Population; Typhoid fever.) 

Mortar: 

Adhesion of mortar to different kinds of brick, Experiments. 95, i — 82. 
Cost and strength. By L. C. Sabin. 93, ii— 106. 

Decomposed granitic sand used as a natural mortar in Japan. 91, i — ^257. 
Frost proof: 

Bernhofer experiments. 90, i — 608. 

Effect of freezing. Experiments. By P. L. Barker and H. A. 
Symonds. 95, i— ^282, 288. 

Failures, from freezing. 96, i— 92. 

Soda, Use of, in France. 93, i— 146. 

Tests of mortars, Zurich, Switzerland. 94, i — 253. 
Hardening of mortar. Results of tests. 94, ii— 420. 

(*) denotes an illustrated article. (t) denotes an Inset sheet 
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Mortar: (Continued.) 

Heat, Effect of. 92, li— 38. 

Porosity and permeability and decomposition by sea water. 91, 1—40. 

Retemperlng, Effect upon strength. By L. H. Goddard and P. P. Evans. 

93, 1— ♦le. 
Salt, Effect of. 90, 11—542, 552, 576; By M. L Powers, 91, 11—481; 95, 

1—12, 122. 
Sand, Values of coarse and fine sand. 95, 1 — ^12, 122; 96, 1 — *54. 
Sand and stone, Feret's pamphlet. 96, 1 — 310. 
Sea works. Proportions of material for. 93, 11—828. 
Tests: 

Accelerated tests. By F. P. Spalding. 93, 11—160, 154; 95, 11— 294. 

296. 
Cooper's tests. 96, 1 — 54. 
Tests in India. 93, 11—72. 
Tests of different brands. 94. 11—390. 
(See also Cement; Concrete.) 

Motor vehicles: 

Berlin exposition. Notes. 99, 11 — ^311. 
Chicago, Notes on exhibit. 99, 1—33. 
Compressed air: 

Mills vehicle. 96, 1—147. 

New York Auto-Truck CJo. 99. 1—33, 40. 

Electric: 

Commercial operation. New York. By G. H. Condlct and W. F. D 

Crane. 99, i— 142. 
Fischer Equipment Co. 99, 1— ♦96. 
Jeantaud cab and landaulet. 98, 11 — 7, ♦386. 
Jenatzy coupe. 98. li— 7, ♦386. 
Krieger victoria. 98, li— 7, ♦386. 
Lundell. 96, 1— ^140, ♦147. 
Notes. 94, 1—167, 461. 
Tests, Laboratory, at Chicago, Nov., 1895. Abstract of report. 96» 

1-147. 
Vehicles in New York. 98, 1—^324. 

England: 

English regulations, Nov. 14, 1896. 96, 11-370, 384. 

"The Great Horseless Carriage Co., Limited." 96, 1—384. 
France, Rules for operation. 99, 1 — 326. 

Gkuioline: 

Benton Harbor. 96, 1— tl47. 

Daley. M. H. 96, i— tl47. 

Duryea. 96, i— ♦UO, ^147. 

Haynes & Apperson. 96, 1 — 146. 

Hornsby-Akroyd. 96. i— ^140. 

Kane-Pennington. 96, i— tl46. 

Lewis* G. W. 96, i— tl46. 

Mueller-Benz. 96, 1— ♦140, ^147. 

Rogers-Benz. 96, i— ^140, ^147. 

Tests. Laboratory, at Chicago, Nov., 1895. Abstract of report 96, 

i— 147. 
Trip from Cleveland to New York in less than 4% days. 99, 1 — 841. 

Greenwich. Conn., Trolley-carriage. Current conveyed along side of 
road by copper wires supported on poles. By G. P. Coleman. 
97 II 72 ♦77. 

History of motor 'vehicles. 94, ii— 163; 98, il— 112. 

Ice wagons. New York City. 99. i— 33. 

Kerosene, Schoenlng. 96. i — 147. 

Military motor carriage, Davidson design. 99. 11 — ♦362. 

Motor vehicles in the stock market. 99, ii— 289. 

"97, 11—112" means "Year, 1897, second volume, page 112." 
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Motor yehicles: (Continued.) 
New York: 

Commercial operation. By G, H. Condict and W. F. D. Crane. 99, 

i— 142. 
Electric vehicles. 98, i— ♦324. 

Large contract placed by Electric Vehicle Co. 99, li — ^38. 
New York Auto-Truck Co., Compressed air motor. 99, i— 83, 40. 
Nomenclature, Proper. 95, ii— 393; 99, 11—72. 
Patton automobile truck, Chicago. 99, 1—808. 
Petroleum : 

French machine, Notes. 95, 11—^48, 869. 
Koch. 98, 11—46. 

Peugeot coupe. Trial in Paris. 98, 11—7, 46, •886. 
Possibilities of, for common roads. 96, 1—153; 97, ii— 9. 
Pyro-pneumatic, McDonald. 96, 1 — 147. 
Scotland, Public service. 99, 11—12. 
Spring: 

Simons. 96, 1- tl47. 
Smith. 96, 1—147. 
Steam: 

Ames. 96, 1—147. 
French machine. 95, 11-348, 869. 
Gurney's vehicle of 1830. 93, 11-260. 
Hartley Power Supply Co., Chicago. 96, 1—147. 
Omnibus in Paris. 98, ii— 16. 
Serpollet. 91, 1—164. 
Shaver. 96, i— tl47. 

Whitney, Day's journey on country roads. 97, 11-282, 880. 
Street cleaning vehicle, England. Report by Mr. Higgins. 98, 1— 22S. 

224. 
Trials: 

Chicago. 95, 11—49, 369; 96, i— ♦139, tl46. 

France. 94, 11-146; 97, 11-175, 414; 98, 11—7, •386; 99, 11-149, 152. 
Liverpool. 98, 1-389. 

London. 95, ii— 367; 96, 1—361; 96, 11-393; 99, 11-12. 
Motors. (See Compressed air motors; (Current motor; Electric motors; Gas 

motors; Steam motors; Turbines; Water wheels.) 
Multiplication: 

Checking by excess of nines. 97, i— 105, 121, 170. 
Multiplication tables, Notes. 94, ii— 430, 449, 492. 
Quick methods. 92, 1-109. 
Municipal bonds. Plan for marketing, proposed by Mayor Pingree of De- 
troit. 93, 11—154. 
Municipal debt, City's power to incur indebtedness under the Municipal Pro- 
gram. 99, ii— 344. 
Municipal engineering. Branches of. By H. P. Boulnois. 91, 11 — 243. 
Municipal franchises. (See Franchises.) 
Municipal government: 

American cities. 92, i— 194, 230; 94, 1—91; 94, 11—274. 

Baltimore, "Board of Awards." 98, ii— 328, 361. 

Charter, Model. National Municipal League. 98, 11-344; 99, 11—336, 

343. 
Co-operation: 

Co-operation a possible substitute for consolidation. 99, 1 — 104. 
London, Bill in Parliament. 99, 1—201. 
Engineers, Relation of to municipal government. 94, 11—468, 469, 470; 

95, i— 224, 228. 
Europe. By Albert Shaw. 95, ii— 352. 
London. 95, ii— 408; 99, 1-201. 

Philadelphia, Engineering vs. the Department of Public Works. 90, 
1—87. 

(*) denotes an illustra<:od article (t) denotes an inset sheet. 
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Municipal government: (Continued.) 

Providence, R. I., City Engineer's department vs. politics. 90, i— 446, 

507. 
St. Louis, Mo., Control of engineering works. 92, i— 76; 93, 1—7; 95, 

i— 224, 228. 
San Francisco, Cal.: 

Charter, Proposed. 98, i— 335, 337. 

Merchants' Association and municipal reform. 97, ii — 8. 
Reform in public works and engineering departments. 97, ii — 251, 
314. 
Town meeting system, Brookline, Mass. 93, ii — 214. 

Municipal improvements: 

Assessments for. 92, ii— 290; 93, ii- 337; 94, 1—186, 447. 
Influence of low prices, in stimulating work. 94, ii — 188. 
Santos, Brazil, Report. 94, i— 344. 
Topeka, Kansas, Cost -for four years. 93, i — 345. 
Municipal leagues. Organization of, in various states. 99, i — 284. 
Municipal ownership: 

Discussion by League of American Municipalities. 98, ii — 94, 105, 120; 

99, ii— 215. 
Electric lighting plants: 

Boston, Notes. 93, i— 121. 

Cost of building and operating. 94, i— 294, 369, 409. 

Detroit, Mich. (See Electric lighting, Detroit, Mich.) 

Discussion at convention of National Electric Light Association. 

97, i— 381; 98, i— 384, 387. 
Discussion by Henry Robinson. 91, ii — 231. 
England, Comparison of operating costs of private and municipal 

plants. 99, i— 69. 
Examination of plants by National Electric Light Association pro- 
posed. 99, ii— 216. 
Grand Rapids, Mich., Notes on plant. 98, ii — 241. 
Johnson, Vermont, Cheapest plant in the world. 96, ii — •232, 249. 
San Francisco, Cal., Report to Mayor on cost of plant and operation. 

99, i— 331. 
Topeka, Kansas, Cost of plant. 92, i— 598; 93, i— 270. 
Utlca, N. Y., Report of committee on cost. 96, i — 303. 
Garbage collection and disposal methods in 37 cities. 99, ii — 214. 
Monopolies and the people. 90, i — 9. 
Street railways: 

Detroit, Mich. 95, i— 41; 99, i— 209; 99, ii— 17, 33. 
Glasgow, Scotland. 92, ii— 99; 97, ii— 391. 
Great Britain. 94, i— 282, 457; 94, ii— 255; 95, ii— 177. 
London, England. 95, i — 46. 

Massachusetts, Report of Special Commission. 98, i — 225. 
Toronto, Ontario. 94, 11—255, 276; 95, i— 41. 
Subways, Electrical: 

Baltimore, Md. 97, i— 57, 61, 145; 98. il— 161, 168. 
New Bedford, Mass., Not recommended. 94, ii — 309. 
St. Louis, Mo. 94, 1—81. 390. 
Water meters. Reports from 72 cities. 94, i — 55. 
Water works: 

Colorado, State law. 93, i— 10. 

Do Kalb, 111., Electrical pumping plant. By D. W. Mead. 95, ii— 

♦227. 
Delaware, Ohio, Proposed ownership. 99, I — 176. 
Des Moines, la., Vote against. 98, il— 46, 160. 
Duhith, Minn. 94. il— 265. 364: 95, 11—209, ii62; 97, 11—392, 394; By 

W. B. Patton. 98, 1—43. ^282; 98, ii— 81. 
England and Wales. 99, 11—63. 
Hamilton, Ohio, Notes. 99, Ii— 178. 

"97. 11—112" means "Year, 1897, second volume, page 112." 
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Municipal ownership: 

Water works: (Continued.) 
Haverhill, Mass. 93, ii— 166. 
Indianapolis, Ind., Discussion. 98, ii — 359. 
Legal difficulties between private companies and municipalities. 

97, ii— 232. 
Newburyport, Mass., Can city escape paying for franchise? 98, 

1—160. 
Permanence of tenure of office among Superintendents for periods 

of 5, 10 and 16 years. 97, ii— 296. 
San Diego, Cal., Plans for new supply. 96, ii — 83. 
Steelton, Pa., Transfer from private to municipal ownership. 99. 

ii— 401. 
Syracuse, N. Y., History of acquirement of plant 93, ii — 207, 236. 
Topeka, Kansas, Vote in favor of. 98, ii — 336. 
United States and Canada, Statistics. 92, i— *83; 94, ii- 37, 126; 95, 
Ii— 177; 97, i— 265. 
Municipal reports, Form of. 93, ii— 514. 
Municipal statistics, Department of, Boston. 98, i — 426. 
Municipal statistics in the census of 1900. 99, ii — 56. 
Municipal works: 

American, English engineer's comments. 99, ii — 53, 66. 
Day labor or contract system. 97, i — 392. 
Engineers as commissioners of. 94, i — 82, 90. 
Museums. (See Philadelphia Museums; Railway museums.) 

N. 
Nails: 

Corrugated, Joint fasteners. 93, ii — ^129. 

Cut and wire nails compared. 93. i— 525; 94, i— ♦ 22; 95, ii— 16. 

Holding power, Effect of barbs. By F. W. Clay. 94, i— ^22. 

Wire nail production since 1886. 94, ii— 226. 
Naphtha engines. (See Gas engines.) 

National Association of Brick Manufacturers, Convention. 98, i — 136. 
National Association of Manufacturers: 

Circular letter concerning needed reforms In patent laws. 97, ii — 153. 

Conventions. 94, ii— 439; 98, i— 86; 99, i— 77, 88. 
National Electric Light Association, Conventions. 96, i— 328; 97, i— 381; 98, 

1—391; 99, i— 354. 
National Fire Protection Aseoclation, Convention. 98, i — 390. 
National Municipal League: 

Convention at Columbus, Ohio. 99, ii— 336, 343. 

"Municipal Program." 99, 11—336, 343. 

Report on a model city charter. 98, Ii — 344. 
National Railroad Master Blacksmiths' Association, Convention at Chicago. 

96, ii— 175. 
National societies of municipal officials. Limitations and possibilities. 98, 

ii— 120. 
Natural gas: 

California, Value as fuel: 94, ii— 296. 

Depew, New York. 95, i— 185. 

Detroit, Mich., Fuel at pumping station of water works. 92, 1—267. 

Indiana, Explosion near Waldron. 90, ii— ^194. 

Production In 1893. 93, i— 44. 

Salt Lake Basin, Discovery. 92, i— 385. 
Navigable waters, Jurisdiction of the Secretary of War over. 95, i — ^241. 
Navigation, Transatlantic: 

Corbin's project for shortening journey. 95, ii— 312; 96, i— 120. 

Development and history. 95, ii— 105. 
Navy: 

Great Britain, Comparison of British and American engineers. 90, 1 — 
301; 90, ii— 234; 94, 1—90; 98, ii— 264; 99. i— 72. 
(*) denotes an illustrated article, (t) denotes an inset sheet 
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Navy: (Continued.) 
United States: 

Accidents to vessels in six years, List of. 96, 1^—878. 
Appropriations. Notes. 93, 1—217; 94, 11—1; 95, i— 62; 95, 11—384. 
Board of Admirals appointed. 99, 1 — 363. 
Condition. June 30, 1897, Notes. 97, ii— 369. 

Development of the modern navy with its high-power guns and ar- 
mor plate. 91, 11—215. 
Engineering in the U. S. Navy, Its personnel and material. By G. 

W. Melville. 99, 11—382. 
Engineers: 

Ability of. 97, 11—169, 185, 219. 

Early engineers and their work. 99, ii — 882. 

ExaminaUons. 97. 11—40, 341; 98, 1—68, 97; 99, 1—38, 84. 

Experiences of. 93, 1 — 126. 

Methods for filling vacancies. 97, 1—360, 369. 

Modern naval engineer. British and American engineers com- 
pared. 98. 11—264; 99, 1—72. 

Promotion cf engineers for services in the Santiago battle. 98. 
11-104. 

Salaries of engineers. 94, 1 — 90. 

(<See also below, Reorganization of engineering corps.) 
Infiuence of mechanical skill and of good discipline upon naval eu* 

premacy. 98, 1—288. 
Line and staff difficulties. (See below, Reorganization of engineer- 
ing corps.) 
Menocal, A. G. 97, 11-200; 98, 1—402. 
Need of increasing navy. Opportunities for commissioned ofClcera. 

98, 1—272. 
Personnel bill. (See below. Reorganization of engineering corps.) 
Reorganization of engineering corps: 

Bill approved March 2, 1899. terminated existence of Steam En- 
gineer Corps. 99. 11-123. 

Bill presented to Congress Feb. 20, 1890, by Butler. 90. 1-204, 
277. 

British and American naval engineers compared. 98. 11 — 264. 

Court-martial of Danforth. 92, ii— 516. 

Letter of Asa M. Mattice. 96, 11—168. 

Notes. 93, 11-394, 395; 95, 11—296, 417. 

Proposed solution of difficulties by Assistant Secretary Roose- 
velt. 98. 1—8. 

Recommendations of Congressional Board. 97. 11 — 184. 312. 

Report of Capt. N. H. Farquhar. 92, 11—542. 

Review of bill. 99, 1—41, 145. 

Squire bill in Congress. 96, i— 120, 136, 257. 

Story of the "Monterey." 94, 11—93, 193. 

Text cf bill. 93. 1—248, 254; 95, 1-55, 56. 
Report of Secretary of Navy. 91, ii — 571. 
Reports of Melville. 93, 1—45; 98, 11—294. 
Review of 1890, U. S. Naval Annual. 91, 11-241. 
Sailing ship "Chesapeake," for training naval cadets. 99, 1 — ^198. 
Salaries of engineers. 94, 1 — 90. 
Standard navy boats. Notes. 98, 11 — 317. 
Steam engineering force, Increasing the. 98. 1 — 192, 272. 
Testing tank for ship models at Washington, D. C. 97, 11 — 387. 
Transport ships. 98, 11—216, 383. 399; 99, 1—209. 
Yachts, Steam, as naval auxiliary. 98, ii — 318. 
(See also Bureau of Yards and Docks; Dry docks; Warships.) 
World's navies. 94, i— 51; 98. 1—403; 98, 11-29; 99, 1—209. 
Navy yards. (See Dry docks.) 

Nebraska State Board of Civil Engineers proposed. 97, 1 — 88, 120, 152, 241. 
"97, ii— 112" means "Tear. 189T. secoiul Tolume, page 112." 
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New England Water- Works Association Conventions. 91, 1—562, 586; 95, 

11—191; 96, i— 107; 97, 11—191; 98, 11—191; 99, 11—199. 
New Jersey Steel & Iron Co., Trenton, N. J. 98. 1—197. 
New York: 

Commerce decaying. How to restore It By T. C. Clarke. 98, i — ^202. 

Greater New York: 

Bill In Legislature. 94, 1—138; 95, i— 23; 96, 1—318. 

Charter. 97, 1 — 40. 

ComparatlTe statistics. 97, 1-291. 

Consolidation, Advantages of. 94, 1—31, 70; 94, 11-309. 

Water supply. Future, General discussion. 96, i — 104. 

Meteorological observations during 1890. 91, 1 — 90. 

Mortality in tenement house district. 94, 11—232. 

Passenger traffic. Past and future. 91, 11 — 414. 

Population. 92, 1-249; 94, 1—31, 201; 94, 11—232; 95, 1—57. 

Sanitary district. The old metropolitan, 1866 to 1870. 93, 1—482. 

Terminal facilities at the port of New York. River front Improvementfl. 
Views of Mr. Buchholz. 98, 1—154, 161, 402. 
New York Filter Mfg. Co., Consolidation with Morlson-Jewell Filtration 

Co. 98, 1—137, 144, 217. 
New York to Chicago by the Chesapeake and Ohio Route. 93, 11 — 127. 
New York to Salt Lake City and return. 91, 11-331, 357, 383. 
New York to San Francisco, Portland and Seattle. 96, 11—146, 179, 242, 290, 

338, 418. 
Newspaper press. Influence on the public. 94, 11 — 172. 
Niagara Falls: 

Age of Falls. 94, 1—540; 94, 11-339. 

Engineering notes. 98, 1 — 102. 

Ice bridge in the gorge. By 0. E. Dunlap. 99, 1— •82. 

Rock slide in the gorge. March 31. 1899. 99, 1— ^226. 
Nickel mines of Oregon, Value of deposits. 92, 1 — 512. 
Nickel steel: 

Advantages over ordinary steel. By R. W. Davenport. 98, 11—414, 421. 

Boiler and pipe material. 99, 1— ♦183. 

Experiment at Hcmestead Steel Works. 90, ii — 524. 

Torpedo netting. Physical characteristics. 93, 1 — 31. 
Nitrate deposits of Chill. 90, 1—556; 94, 1—395. 
Nltro-glycerlne. 92, I— ♦252; 94, 1—2; 94, 11—10. 
North pole. Positions of, 1890-1897. 98, ii— ♦gs. 
Northwest point of Lake Quinaielt. 92, 1—16, 40. 109. 
Northwestern Water-Works Association, Washington, Formation of. 98, 

11—192. 
Nozzles: 

Exhaust nozzle. (See Locomotive boilers and fireboxes.) 

Monitor 5Mj-in. for flreboat. New York City. 92, 1— ^114. 

Water motor nozzle, Efficiency of, for small motors. By A. B. Ilsley and 
H. R. Thurston. 96, 1-^266. 
Number 142,857, Curiosities of. 90, 11-376, 467. 
Nut locks: 

Fougere. Combination of jam nut and spring plate. 92, 11 — ♦573. 

Gravity and spring nut locks. 95, 11 — 313. 

"Positive" nut lock. 90, 11—^215. 

Test of fourteen different kinds of locks. 95, 11-218, 347. 

Various makes and uses for nut locks. 97, 11 — 251. 

Young reversible. 92, 1— ♦375, 405. 
Nuts, Elastic, National Elastic Nut Co. 95, 1— ♦111. 

0. 

Ocean cables. (See Telegraphy, Submarine.) 
Ocean waves. (See Waves of the ocean.) 

(*) denotes an illustrated article, (t) denotes an Inset sheet 
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Oil: 

Effect on metals. 93, 11—78. 

Lucal oil as substitute for Unseed oil. In painting. 95, 1—138. 
Oil as fuel: \ 

Cost at Detroit pumping station. 92, 1—267. 

Fuel in marine practice. 90, 1 — 101. 

Heating value of oil. Boiler testing with variouB fuels. By D. P. Jones, 

98. 1—78. 97. 

Minneapolis pumping engines. Result of trial. 92, 11 — *76. 

Petroleum for steam boilers. By W. Robinson. 92, 1 — 604. 

Report at National Railroad Master Blacksmiths' Assodatlon. 96, 
11—176. 

St. Paul Street Railway power house. 90, 11 — 380. 

Tests of oil. Performance of tubular boilers. 92, i — 349. 

(See also Locomotives. Fuel.) 
Oil box, Adams, to prevent waste from axle boxes. 93, 11 — ^100, 272. 
Oil cup. Sight feed. Lunkenheimer. 95. 11 — *255. 
Oil purifiers: 

Barrows & Bliss. 90, 1— ♦585. 

Q. & C. Co.. Chicago. 96. 1— ♦191. 
Oil wells of Los Angeles. Cal., Notes on. 95. 11 — ^279. 
Omnimeter, Slide rule. Two concentric circular disks and radial pointer. 

97, 11—291. 
Omni-telemeters. Dredge-Steward. 93, i — 269. 
Ordnance. (See Guns.) 
Ore separators. (See Magnetic separators.) 
Osborne. Richard Boyse. Biographical sketch. 99. 11 — ♦394. 
Otis elevating railway. (See Cable railways. Incline.) 
Overhaul. (See Earthwork overhaul.) 
Oxygen. Extraction from the atmosphere. Brin Oxygen Co. 90, i— *841. 

P. 

Pacific coast of the United States. Resources and growth ot 91, 11 — ^167. 
Pacific Rolling Mills. San Francisco. Cal. 96, 11— ♦339. 
Pack. Making and carrying of. Railway survey party. 98, 11 — ^412. 
Packing rings. Portland cement. Cotton tubing filled with cement. 92, 

ii— 442. 
Packings. Steam. Friction of. Case School experiments. By C. H. Benjamin. 

99, li— ^408. 

Paine. William H., Biographical sketch. 91, 1—32. 
Painting: 

Amount and cost of paint required for various bridge spanB. Table 

compiled by C. E. Fowler. 96, 1—91. 
Andrew's report on bridge painting, Albany, N. Y. 94, 1—366. 
Compressed air apparatus: 

Buildings painted by J. J. Hubbell for less than one-half the cost of 

painting by hand. 97. 11-165. 
Cost of painting by spray and by brushes, Illinois Central R. R. 97, 

11-248. 
Danger to health from fumes of spray. 97, 11 — 248. 
Gas holders painted by Turner Machine Co. 97. 11—289. 
Painting freight cars. Experience of various roads. 96, 11-225; 97, 

i— 214. 216. 
World's Fair buildings. 93, 1- ^176. 
Cost of repainting St. Louis Merchants' bridge. 96, 1—171. 
Examination of bridges by E. Gerber. 95. 1—255. 
Painting railway bridges. Preparation of iron surface. By W. G. Berg. 

95, 1—370. 422. 
System of painting ironwork, recommended by Max Toltz. 97, 11—175, 
410. 
"97, 11—112" means "Year. 1897, second Yolume, page 112." 
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Painting: (Continued.) 

Trainshed roof, Jackson Terminal Co. Amount of paint and labor re- 
quired. 96, i— 274. 
Paints: 

Carbon paint on St. Louis tunnel. 95, i— 422. 

Classification of paints for iron and steel work. By Max Tolti. 97, 11 — 

175. 410. 
Discussion of bridge paints. By W. G. Berg. 95, 1—370, 422; By A. H. 

Sabin, 98, i— ♦69. 
English patented paint for ironwork. 99, i — 59, 90. 
Fireproof paint. Electric Fireprooflng Co., New York. 95, 1 — 64. 
Fraudulent adulterations. Shall we rely on engineers' te&ts or manu- 
facturers' reputations? 98, i— 320, 339. 
Graphite paint, Detroit Mfg. Co. 95, 1—258. 

Iron oxide and lead paints, Comparative merits. K Gerber'a examina- 
tion of bridges. 95, i— 255, 355, 370. 
Ironwork paints. 93, i— 369, 374; 95, 1—59. 
Lead oil for painting. 91, ii— 519. 
Lucal oil as a substitute for linseed oil. 95, 1 — 188. 
Railway equipment paints. 95, i— 171; 97, ii— 91. 

Red lead, for ironwork. By Samuel Wallis. 94, i— 464; 94, 11—164, 800. 
Removing paint from ironwork. Steam apparatus for cleaning loco- 
motive wheels. 90, ii— ♦317. 
(See also Sand blast apparatus.) 
Rule for amount of bridge paints. 94, 1 — 366. 
Sublimed white lead as a pigment. 95, 1 — 174. 
Tar varnish. Notes on. 91, ii— 598. 
Tests of various paints on the 155th St. viaduct. New York. Report by 

H. B. Seaman. 98, ii— 14, 40, 58, 74, 106. 
Varnish tests. Chic, Mil. & St. Paul Ry. 90, 11— 26L 
(See also Iron and Steel, Coatings; Pipe coverings.) 
Palisades of the Hudson River, Preservation of. 95, 11-176, 262. 
Paper friction wheels. Power transmitted by. Experiments and their re- 
sults. 3y W. F. M. Goss. 97, 1— ^34. 
Parallel lines. Running by transit. 94, 1—12, 120. 
Parcel transportation: 

London. Novel exchange system. Underground electric railway scheme. 

91, ii— 244. 
New York City. 96, i— 320; 97, 11—^391. 

(See also Freight on common roads; Street railways, Mall, express and 
freight service.) 
Paris, France, Hygienic precautions to be observed in conducting public 

work. 99, 1—31. 
Paris Exposition. (See Exhibitions.) 
Parks: 

Boston, Notes on the Metropolitan park system. 98, ii — 236. 
Massachusetts and New Jersey, Report of Park Commissions. 98, 1-^ 

208, 224. 
Willow Grove Park, Phil. 97, 1— tl46. 

Wilmington, Del., Area and cost of maintaining. 98, 1 — 294. 
Partinium, an alloy of aluminum. Experiments in Paris. 99, ii— 246. 
Pasteur Institute and the manufacture of antitoxine. 95, ii — 816. 
Patent law: 

Amendments proposed. 92, i— 151; 98, ii— 344. 

American patent system, past and present. 91, 1 — 376. 

Invention, Definition of. 94, ii— 511. 

Manufacture and machine. Distinction between. 95, il— 68. 

Needed reforms. 93, i— 418; 93, ii— 494; 97, Ii— 153. 

Process and article of manufacture. 95, 11—426. 

Protection of "pioneer" inventors. 94, ii — 448. 

United States patents granted after foreign patents. 93, 1—318. 

(*) denoCes an illustrated article, (t) denotes an Inaet sheet 
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Patent Office, United States, Needed reforma. 92, 1—151; 97, ii— 184, 248, 
868. 

Patents i 

Discussion of subject. By J. W. See. 98, i— 349, 352. 
Expired patents. 94, 1—282. 

Growth of patent Issues, 1790-1890. 93, 1—115; 93, 11—494. 
Property in patents and how to protect it. By F. H. Rlcharda. 99, 
1—236. 

Pavements I 

Albany, N. Y., Brick. 98, 1—293, 322; 99, U— 59. 
Altoona, Pa., Cost, 1888-1894. 95. 1—232. 

Asphalt: 

Cleaning of. 93, 1— ♦215; 94, 1—258; 95, U— 176. 

Cost of, in various cities. 90, 11—370; 92, 11—2; 94, 1—130, 257. 

Data concerning various cities in U. S. By H. P. Langworthy. 94» 
11—250. 

Economy over stone, Buffalo, N. Y. 95, 11 — 136. 

Extent in Europe and America. 94, 1 — 456. 

Foundations for asphalt. 92, i— 276, 580; 94, 1- ♦446. 

History of asphalt paving in Europe and United States. By G. W. 
Tillson. 97, 11—157. 

Indianapolis, Ind., Municipal engineering, 1894. 95, 1 — ^117. 

Liquid theory for asphalt mixtures. 99, 1 — 30. 

Louisville, Ky., Cost. a8, ii— 381; 99, i— 27. 

New York City. 92, i— 463; 95. i— 351. 

Philadelphia, Controversy over materials. 94, 1—246, 357, 430, 450, 
520, 523, 543; 94, ii— 14, 55. 

Problem in engineering. By S. F. Peckham. 95, 11 — 151. 

Repairing of asphalt, Perkins surface heater. 95, i — ♦221. 

Rock asphalt, Buffalo, N. Y., Trial of. 95, i— 17. 

Sheet asphalt in 12 American cities. 95, 1 — 31. 

Slipperiness of asphalt. 90, i — 464. 

Specifications for Omaha, Neb., Revisions by Mr. Rosewater. 97, 
11—39. 

Test of asphalt. Circular letter sent out by A. C. Harris of Denver, 
Colo. 95, i— 43, 107. 

Traffic on asphalt, Milwaukee, Wis., Investigation. Seven days' 
record. 96, ii- 353. 

Trinidad asphalt. 92, i— 463. 

World's Fair exhibit 93, 11-367. 

(See also Asphalt.) 
Baltimore, Md., Recommendations. 94, 1 — 474. 
Belgian block, Incorrect use of name. 93, 11 — 271. 
Berlin, Germany, Cost of maintenance in 1889. 90, 11 — 536. 
Bituminous rock, San Francisco, Cal. Analyses of rock. Plant for re- 
duction of rock by hot air process. 98, 11 — ♦388. 
Boston pavements. 92, 1 — 483, 569; 94, 11-315. 
Breslau, Germany, Care of asphalt streets. 99, 1 — 225. 

Brick: 

Albany, N. Y. 98, 1—293, 322; 99, 1—59. 

Asphaltic grout used as a filler, Marion, Ohio. 95, 1 — 81. 

Boston, Tests. 92, 1—569. 

Cleveland, Ohio. Notes on fire brick pavement Specifications. 90, 

1-^201, 219. 
Columbus. Ohio, Table of cost. 91, i — 294. 
Combined with steel, for common roads. 91, 11 — 519. 
Cortland, N. Y., Method of laying pavement next to rails of street 

railway and bond adopted for paving between rails. 96, 11 — ^160. 

235. ^251, 265. 

"97, 11—112" means "Year, 1897, second volume, page 112." 
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Payements: 

Brick: (Continued.) 

Cost in various American cities. 92, 11—5; 94, 1—130, 181; 94, 11—52; 

95, 1—25; 95, 11—421. 
Des Moines, la.. Specifications. 90, 1 — 89. 
Durability compared with macadam. 94, 1 — 391. 
Experience in various cities. 99, 11 — ^248. 
Foundation, Concrete. 94, 1—411. 
Glasgow, Scotland, Experience. 93, 1 — 22. 
Jackson, Mich. Concrete foundation. Asphalt filled joints. 96, 

1— ♦282. 
Minneapolis, Minn. 94, 1—96; 99, 11—59. 
Newark, N. J. Specifications. Tests. 95, 11—236. 
Noisy pavements. 96, ii— 282; 98, 1-136. 
Number of bricks per sq. yd.. Diagram for calculating. By Horace 

Andrews. 92, 1—251. 
Reports from various cities as to satisfaction given. 94, 11 — 358. 
Salt on pavement not injurious. 93, 1 — 182. 
Specifications: 

Knoxville, Tenn. 93, 1—358. 
NebraiSka City, Neb. 90, 1-293. 
Newark, N. J. 95, 11-236. 
Peoria, III. 95, 11—350. 

Specifications for standard tests. Report of National Brick 
Manufacturers' Association. By Edward Orton, Jr. 97, 1— 
287. 
Street railway track. 96, 11- ♦leo, 235, ^251, 265. 
Tar filling method, Buffalo, N. Y. 94, 11-23. 
Upheaval of brick, Marion, Ohio. 97, 1— ♦394. 
Various cities of the United States, Character and cost of paving. 
Distribution and character of clay. Methods of manufacturing 
brick. By D. W. Mead. 93, 11—176. 
Wear of brick at Johnstown, Pa. 95, 11 — 39. 
Youngstown, Ohio, Laying of brick. By F. Bl Llllle. 94, 1—266. 
(See also Brick; Brick tests.) 
Brooklyn, N. Y. 94, 1—130; 94, 11—496; 97, 1—58. 
Buffalo, N. Y. 92, 1—483; 94, 11—23; 95, 11-186. 
Cedar block: 

Lake Forest, 111., Notes. 93, 11-505. 
Manufacture and cost. 93, 1 — 116. 
Chert, found in Georgia and Alabama. Merits as a road building 

material. By Julian Kendrick. 93, 11-65, 870. 
Chicago. 92. 1—483; 95, 1—112; 95, 11—369, 377. 
Cincinnati, Ohio, Lake vs. land asphalt 94, 11 — 148. 
Cleaning of. (See Street cleaning.) 

Columbus, Ohio, Cost and wearing qualities of brick. 91, 1 — ^294. 
Concrete: 

Breaking up of, Machine used in Los Angeles. 99, 1 — 183. 
Kosmocrete for sidewalks, fioorlng and paving of public buildings. 
95, i— 7. 
Cortland, N. Y., Brick, Method of laying paving next to rails of street 
railway ard bond adopted for paving between rails. 96, 11 — 
•160, 235, •251, 265. 
Cost of different kinds cf material in cities of United States, Tables. 

92, 11—4; 94, i— 96; 96, 1—182. 
Crossing stones. Best material for. 93, 1—256. 
Crowns for streets of different widths and grades. Formulas for brick, 

stone, wood and asphalt. Omaha. Neb. 95, 11 — 422. 
Denver, Colo., Prices. By W, P. Hardesty. 98, 11—295. 
Detroit, Mich., Report of Committee on pavements of various cities. 

90, 1—292. 338. 
Duluth, Minn., Report by Hering and Rosewater. 91. 1 — ^148. 
(*) donofes an illustrated article, (t) dcuotes an Inset sheet 
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Pavements: (Continued.) 

English practice, Discussicn of materials. 94, i — 256. 

Foundation for block paving, Norfolk, Va. 94, ii — 470. 

General discussion. By J. W. Howard. Report of Detroit Committee 

on pavements of various cities. 90. i— 259, 292, 338. 
Germany, Notes from 1890 report. 93, i — 549. 

Granite, Concrete foundation. Advantages and disadvantages. Pitch 
and pebble joints, Boston. 92, i — 484. 

Granite setts. 94, i— 256. 

Grass, Atlantic City, N. J. 9G, ii— 273. 

Gritstone setts. 94, i— 256. 

Hay, Compressed, Amies Paving Co.,Phila. 94, i— 421. 

History of early street paving. 96, ii — 47. 

Indianapolis, Ind.: 

Asphalt and brick. 95, 1—117. 

Creosoted wood blocks. 99, ii — 248. 
Jackson, Mich., Brick wiih concrete foundation and asphalt filled joints. 

96, i— ♦282. 
Johnstown, Pa., Wear cf brick. 95, ii — 39. 

Kansas, Amount and cost in principal cities and towns. 93, ii — 142. 
Kansas City, Cost cf brick, asphalt and macadam. 94, i — 130. 
Liverpool, Eng., Specifications for paving. 90, ii — 290. 
London, Notes. 90, ii— 402. 
Louisville, Ky., Asphalt, Cost of. 98, ii— 381; 99, i— 27. 

Macadam: 

Burlington, Vt., Cost. 94, il— 505. 

Cost and mileage in about 55 American cities. 92, ii— 2; 94, i~258. 

Cost compared with that of brick. 94, i— 313, 391. 

Kansas City, Cost in. 94, i— 130. 

Limestone, Use of, in New York state. Bill in Legislature. 97, 

i— 185. 
Macadam vs. Telford, Foundation and covering. 93, ii — 332. 
Monmouth, 111., Combination of brick and macadam. 96, ii — ^385. 
Morris County, N. J., 182 miles. 94, il— 83. 
Notes. 97, i— 75. 
Specifications In San Francisco. 98, i — 26. 

Minneapolis, Minn.. Cost of brick. Experience with day labor. 98, 

i— 294; 99. ii— 59. 
Muncie, Ind., Asphalt. 94, i— ^446. 

Nebraska City. Neb., Specifications for brick. 90, i— 293. 
New Orleans, La., Notes. 95. ii— 348; 98, Ii— 281; 99, i— 209. 
New York City. 92. 1—463. 483; 95, i— 351; 98 ii— 24L 
Newark, N. J., Brick, Specifications and tests. 95, ii— 236. 
Oakland, Cal., Redwood block with asphalt carpeting. 99, 11—46. 
Omaha, Neb., Asphalt specifications revised by Mr. Rosewaterf 97, 

ii— 39. 

Peoria. 111., Brick preferred to asphalt. Law of July, 1897, concerning 

public Improvements. 98. i — 294. 
Philadelphia. 92, i— 483; 94. 1-246, 357, 430, 450, 520, 623, 543; 94, 

ii— 14, 55. 
Repairs by contractor. Provision for, in contract. 93, il — 122. 
Richmond. Ind.. Street railway tracks. Special brick for T-rall track 

96. 11- ♦251. 
Rock Island, 111., Brick. 94, 1—89. 
Ruts in pavements. 93, 11-217. 

St. Louis. Mo. By T. H. Macklind. 91, 1—257; 92, 1—483. 
St. Paul, Minn., Mileage and cost. 93, 1—73. 
Salt Lake City, Records of street paving work. 97, i — 285. 
San Francisco. Cal., Bituminous rock. Plant for reduction of rock by 

hot air process. 98, 11— ♦388. 
"07. 11—112" means "Year, 18t)7, second volume, page 112." 
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Pavements: (Continued.) 

Scoria blocks, iron dross mixed with clay, Montreal. 94, i— 289, 291. 
South Bend, Ind., Brick with foundation of gravel. 93, i— 220. 
Stone: 

Compared with asphalt. Cost of cleaning. Buffalo, N. T. 95, ii— 
136. 

Cost and mileage in about 55 American cities. 92, ii— 2. 

Hudson River blue stone. 90, ii — 479. 

Noiseless, NicoU invention. 90, ii~99. 
Street railwav track: 

Cortland. N. Y., Brick for T-rail track. 96, ii— •160, 285, •251, 265. 

Richmond, Ind., Special brick for T-rail track. 96. il— •251. 

Toronto, Ont., Asphalt unsatisfactory. 99, ii — 248. 
Sydney, New South Wales, Experience with wood. 94, Ii— 71; 97, 1— 

174. 
Tar pavements, Notes on. 91, ii — 598. 
Tar-macadam, Withlngton, England. 95, i — 63. 

Tests, Standard formula for. Booth, Garrett & Blair, Phila. 97, i— 362. 
Toronto, Ont., Cost of concrete base, 1890-1891. 92, il— 309. 
United States, Mileage of different classes of pavement in use in 62 

cities. Cost, in 55 cities. 92, ii— 2; 94, ii— 279. 
Upheaval of brick. Marion, Ohio. 97, i— ♦394. 
Values, relative, of various paving material. 98, ii^-288. 
Washington. Various kinds of paving. 92. i — 483. 
Williamsport. Pa., Tests of brick. 96, i— 247. 
Wood: 

Advantages of wood. 94, i — 257. 

Cost and mileage In about 55 American cities. 92, ii — 2. 

Creosoted wood, Galveston, Indianapolis, New Orleans Gas Co. 96, 
i— 171; 99, ii— 248. 

European and American practice. 92, ii — 229. 

London, Experience with Australian wood. 93, i — 675; 95, i — 807. 

Oak blocks on cast iron bottom plate. By J. W. Cole. 91, ii — •509. 

Oakland, Cal., Redwood block paving with asphalt carpeting. 99,- 

11—46. 

Sydney, New South Wales, Experience with several kinds of wood. 
94 ii 11' 97 i 174^ 

World's Pair exhibit.' 93, ii— 367. . 

Youngstown, Ohio, Brick satisfactory. By F. M. Lillie. 94, i— 266. 

(See also Roads; Sidewalks; Streets.) 
Pavilion, Electric revolving, Atlantic City, N. J. 96, 1— •46. 
Peat: 

Compressed peat fuel, Stratford, Ontario, Canadian Peat Fuel Co. 99, 
ii— 177. 

Europe, Preparation of peat for use. 94, ii — 69. 
Pencoyd Bridge Works, Phila., Pa., Notes. 98, i— 198. v 
Pencoyd Iron Works, Pencoyd, Pa., Plant. 98, ii— tl94. 
Penn Bridge Co., Beaver Falls, Pa., Notes on works. 98, i — 222. 
Pennsylvania Steel Co., Steelton, Pa., Works. 90. i— 351; 98, i— 216. 
Pens, Alteneder drawing. 93, ii— 349; 97, i— ♦155. 
Perpetual motion Inventions, Notes on. 97, i— 201, 283; 97, ii— 104; 99, 1— 

348. 
Peruvian Verrugas, Fever of South America. By A. S. Ashmead. 99, 11 — 

357. 
Petroleum: 

Russia's industry. 91, ii — 76. 

United States industry. 91, 1—601. 

World's Fair exhibit. 93. ii— 489. 

(See also Locomotives, Fuel; Oil as fuel.) 
Petroleum engines. (See Gas engines.) 
Philadelphia, Notes on. 90, i— 278, 302. 

(*) d(»notes an illustrated article. (t) denotes an Inset sheet. 
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Philadelphia Museums. 97, 11—123. 
Philippine Islands: 

Army of U. S., Administration of. By S. S. Long. 99, 11—90. 
Climate and mortality statistics. 99, 1—97, 148. 
Phcenix Bridge Co., Phoenixville, Pa., Notes on shops. 98, 1—214. 
Phosphate, Production of, in Europe and America. 91, 11—38, 48, 68; 93, 

11—292; 94, 1—345, 379. 
Photography: 
Cameras: 

Magazine plate. 98, 1— •311. 
Revolving camera in surveying work. 99, U — •126. 
Color photography: 

Chassagne process. 97, 1—292; 97, 11—144. 
Griguard process. 95, 1 — 248. 
Joly process. By J. S. Gibson. 98, 1— •298. 
Roentgen ray. Photograph of hand. 96, I — ^122. 
Surveying, Application of photography. 96, li— •331; 99, 11— •IZS. 
Underground photography, Mining report 94, 1 — ^12. 
Photometers: 

Dlbdin. Radial photometric apparatus. Penniman's tests of TariooB 

car lighting systems. 91, 1— ♦392. 
Improved Preece-.Trotter. Portable illumination. 99, 11 — 93. 
Portable photometer. Standard Oil Co.'s tests of incandescent lamps. 
99, 11- ♦147, 225. 

Photometry: 

Arc lamp, Enclosed alternating. By Hilblsh, Matthews cuid Thompson. 

98, 11-215. 
Gas flame. Effective center of light in a Sugg Argand burner. Testa 

at Stevens Institute. By D. S. Jacobus. 95, 11- ♦399. 
Measurement and distribution of light. By A. P. Trotter. 92, U— 

♦495. 
Tests of car lighting systems. Apparatus used. 91, 1 — ^392; 91, 11 — •580» 

♦596. 
Tests of different lights to determine comparative cost of lighting sys- 
tems. Tests made by Mr. Joly of Cologne. 97, 1 — 62. 
. (See also Car lighting; Electric lighting.) 
Photo-micrography, Carl Zeiss apparatus. 92, 1 — ^6. 

Piers: 

Brick piers, Strength when laid in Portland cement mortar. Tests at 

McGlll University. 98, 1—280. 
Built from top downward by process of progressive underpinning. 
Cornhouse bridge, Berne, Switzerland. By E. L. CortheU. 97, 
11— 1386. 
Caissons. (See Caissons.) 
CofTerdams. (See Cofferdams.) 
Concrete: 

Arkansas River bridge, K. C, P. & G. R. R. 98, 11— tll5. 

Burlington, la., Cascade bridge, Stone filled concrete. 96, 11 — •396. 

Illinois Steel Co., South Chicago. 99, 11— ♦378. 

Railway structures in Great Britain. 93, 11-160. 

Sagilla River, B. & W. R. R., Concrete and brick. By W. B. W. 

Howe, Jr. 93. 1—^8. 
San Antonio, Texas, Railway tftructure. 93, U — 296. 
Cylinder: 

India, Madras Ry. bridge. Sinking of piers. 95, 11 — 148. 
Plate connections, Ouachita River, Hot Springs, Ark. 99, 11 — •180. 
Sinking with screw piles, Haerem's plan. 92, 11 — ^233. 
Victoria bridge, England. 92, 11- ^223. 
French masonry, Rhone River, near Lyons. 91, 11 — ^220. 

"97. 11—112" means "Year, 1897. second volume, page 112." 
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Piers: (Continued.) 

Long Island R. R., Manhasset viaduct. Difficult construction. By W. 
A. Cattell. 99, i— •18. 

Masonry: 

Construction with movable iron bridges, Mussy viaduct, France. 

94, 11— ♦388. 

Memphis, Tenn., Details of caissons, air locks and hoists. 98, ii — 

♦509. 
Rebuilding of piers, Coosa River, Alabama. 93, 1 — *S54. 
Removal of piers at Stettin, Germany. 92, 11 — ^♦32. 
Souleuvre viaduct, France. 90, 1— •606. 
Specifications for masonry. 93, 11 — •7. 
Test at Buffalo, N. Y. Struck by train, revolved on base-courssw 

95, 11— ♦343. 

Movement of, by expanding and contracting ice. 93, 1 — ^41. 

Moving pier of Bismarck bridge which had been forced out of position. 

Northern Pacific Ry. 98, 1-278. 
Notes on constructing and repairing piers. 91, 1 — ^660, •620. 
Pivot: 

Coteau bridge, Quebec, Canada Atlantic Ry. 91, i — 1524. 

Floating swing bridge, Sydney, New South Wales. 93, 1 — •141. 

Harlem River, Seventh Avenue. 93, 11— ♦198. 

Mlra River bridge. Nova Scotia. By M. Murphy. 96, 11- •480. 

Omaha, Neb., Missouri River. 93, 11— ^410. 

Reconstruction, St Louis, Ark. & Tex. Ry., Camden, Ark. 9S, 
ii— 506. 
Removal of piers: 

Johnsonville, Tenn. By W. A. Gahagan. 94, i— 415. 

Scioto River, C. & M. Valley R. K By M. L. Byers. 94, 1—236. 

Stettin, Germany. 92, ii— •32. 
Screw pile. (See Piles, Screw.) 

Well foundations, Chenab River bridge, India. 98, 11—49. 
Wg iron. (See Iron.) 
Pile drivers: 

Chicago, Wentworth Avenue sewer work. 94, 11 — •298. 

Cost of a 1,500-lb. driver. 93, 11—52. 

Drop hammers, Comparison with steam hammers. 94, i — ^283. 

Jet. (See Pile driving, Hydraulic.) 

Pendulum leads for drivers. 92, 1— ♦432. 

Percussion hammer. Formula for safe load. 94, 1 — 248. 

Railway pile drivers. 90, 11— tl40; 99, 11— 1314. 

Revolving drivers: 

Columbia River, Oregon, Jetty construction. 91, 1 — •868. 

Yaquina Bay jetties. 93, 11— ^39. 
Sheet pile drivers: 

Description. By J. A. Hall. 93, 1— ^242. 

Sewer trenches, Providence, R. I. 97, 11 — •132. 
Steam hammers: 

Advantages and disadvantages. 96, 11 — 58. 

Chicago Public Library. Test of bearing power of piles. 98, 11 — 8 

Comparison with drop hammers. 94, 1 — 283. 

Vulcan-Nasmyth, Direct-acting. 96, 11- ^38. 
World's Fair exhibit. 93, U— 508. 
Pile driving: : 

Chicago soil. 93, 11—228. 
Effects of over-driving. 92, 11-548. 
Formulas. (See Piles, Bearing power.) 
Hydraulic driving: 

Greytown harbor, Nicaragua canal. 91, 1— •611. 

Missouri River screen dikes. 90, 11— •498. 

Omaha, Nebraska. 94, 1— ^316. 

(*) denotes an illustrated article. (f) denotes an Inset sheet. 
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Pile drlYing: 

Hydraulic driving: (Continued.) 

Pile sinking machine, Owen Sound, Ontario, Culnane inyentioa. 
99, ii— ♦20, 43. 
Method of protecting pile heads. Pile rings. 98, ii — 271. 
Sheet piles: 

Peoria, 111., Sewer trenches. Records of work. By A. D. Thomp- 
son. 97, i— 52. 
Providence, R. I., Sewer trenches. Vulcan Iron Works. 97, It— 
•132. 
Shod pile, New York, Canal St. 93, i— •H. 
Pile puller, Wentworth Avenue sewer work, Chicago. 94, ii — •293. 
Pile railways. Early. 93, ii— 496. 
Pile shoes. Cast iron. 93, i— ♦14; 94, ii— ^224. 

PUes: 

Bearing power: 

Discussion. By Crowell,. Wellington and Trautwine. Formulas 

92, ii— ♦398, ^412, ♦438, 460, 469, 543. 
"Engineering News" formula. 92, i— 559, 659; 92, ii— 182, 469. 
Formula. 90, ii— 38; 93, i— 14, 492. 

San Francisco harbor. Bearing power in mud. 93, i— 462. 
Summary of 17 different records of tests. Formulas. 93, i — 171» 

231. 
Test of bearing power, Chicago Public Library. 93, ii— •S. 
Tests by Robert Gadd. Formulas. 94, i— 283, 848. 
Chicago foundations. 93, ii— 228. 
Covered with concrete: 

Brown & Sharpe factory. 96, i— ♦316. 
Canal & Claiborne Electric Ry. power house. 97, ii — ^124. 
Creosoted piles. Charred before treated. By William Kennish. 
92, ii— ♦201. 
Life of different. kinds of piles employed in railway bridges and trestles 
in United States, in salt water, fresh water and dry solL 99» 
ii— 271. 
Protection against the teredo. 93, ii— 319, 373; 94, i— •111. 
Re-enforcement of bridge foundation. 91, i — ^224. 

Screw: 

Bridge piers in Africa, Belgium and India. 92, ii— •116, t320; 95, 

i— ^360. 
Sinking cylinder pier with screw pile, Haerem's system. 92, ii — 

♦233. 
Sinking screw piles, Germany. 92, i — ^532. 

Sheet: 

Clamp for holding to true line, Walker design. 92, i— •488. 

Wakefield pile. 90, i— ^199, 280; 92, ii— ♦260, 326. 
Pilots. (See Locomotive pilots.) 
Pin connections. (See Bridges, Pin connections.) 

Pipe: 

Air in, Measurement of velocity, E'xperiments. By Bryan Donkin, Jr. 

92, ii— 584. 
Concrete pipe, Ransome system. 95, i — ♦222. 
Corrosion by sea water. 90, Ii — 532. 

(See also Water pipe, Electrolysis.) 
Formulas. (See Hydraulic formulas.) 
Inspection of interior. (See Sewer pipe; Water pipe.) 
Lap welded iron pipe, Tests of. By P. S. Hildreth. 95, i— ♦187. 
Making cast iron pipe, Fletcher's process. Sawdust mixture. By S. S 

Knight. 97, ii— 204. 
Refrigeration pipes, Denver & St. Iy)uls. By David Branson. 94, 1 — 

♦215. 
(See also Gas pipe; Sewer pipe; Steam Pipe; Water pipe.) 

"07. 11-112" means "Year, 181>7. second volume, page 112/' 
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Pipe coverings: 

Coal tar for water pipes. 99, i — 39. 

Coating cast-iron pipes before or after testing. 91, i — 2. 
Comparative efficiency of non-conductors. Investigations by Prof. Ord- 
way. Special circular of Boston Manufacturers' Mutual Fire 
Insurance Co. 90, i — 78. 
Coolgardie, Australia, Specifications for coating. 99, i— 406. 
Corrugated paper insulating covering. "Gast air cell covering." 98. 

li— ♦342. 
Enamels and japans. By A. H. Sabin and W. D. Lockwood. 95, 1— 86* 

226; 95, ii— 235, 298. 
Mineral rubber asphalt from Utah. Minneapolis steel water pipe. 98.. 

ii— 21. 
Smith's process. "Coal pitch varnish." 95, 11—208. 
Tests: 

Making public names and materials of articles. 99, i — 56, *118, 120. 
Non-conducting materials. By J. A. Laird. 95, i— ^94; By Canar 

dian Pacific Ry. 96, ii— ^60. 
Solvay Process Co.'s tests. Methods. Results. By G. M. BrilL 

96, i— 87. 
Tests by Prof. Norton of Massachusetts Institute of Technology. 
Pipes filled with oil and heated by electric current. Use of 
mineral wool and asbestos. 96, ii — 112. 
Tests of coverings. By R. C. Carpenter. 98, i — •486. 
Various coatings tested by T. H. Wiggin in connection with the 
Metropolitan Water Works. By T. H. Wiggin. 99, 11—164. 
(See also Iron and steel. Coatings; Painting; Paints.) 
Pipe cutting: 

Fenney machine. English device. 91, i — •188. 
French's machine. 93, i— ^471; 93, ii— ♦172; j4, i— ^267. 
Sherrerd-French machine. Double-headed cutting tool. 97, ii — ^284. 
(See also Pipe tapping.) 
Pipe joints: 

Asphalt. Vitrified sewer pipe, Use in Germany. 99, i — 291. 

Ball and socket joints for water pipes. 93, i— ♦532; 95, i— •264. 

Calking lead joints. 90, ii— 1S4. 

Cast iron water pipe for high pressure fire service, Providence, R. I 

98, i— ♦ige. 

Cement joints: 

Bristol, Tenn., Cast iron pipe. 94, ii— 234. 

Cast iron pipe. 92, ii— 235; 94, ii— 234. 

Central Falls, R. I., Experience. 92, i— 633; 92, ii— 39. 

Device for holding sewer pipe. 95, i — ^122. 

Nottingham, England, Cast iron mains. 92, ii — 235. 

Tests of joints in vitrified sewer pipe. By M. A. Howe. 92, 11 — ^252, 
256; 95, i— ♦12, 19, 26. 

(See also below. Tight joints.) 
Couplings for lead and iron joints without solder. Monash-Younker Co. 

96, ii— ♦266. 
Couplings for steel "spiral weld" pipes. 90, i — ^512. 
English pipe joints. 91, i— ^153; 94, i— ♦285. 
Expansion joints: 

Adelaide. South Australia. 99. i— ^406. 

Coolgardie. Australia. 98, ii— ♦233, 416. ^423. 

Wainwright corrugated copper joint. 99, ii — 70. 
Flanges. Table of fianges. Proposed standard for hydraulic piping. 

By John Piatt. 96, i— ^190. 
Flanges and their bolts. 99, i— 323. 
Flexible joints: 

Flanged cast iron joints in submerged ^eel pipe, Portland, Ore. 
98, i— ♦lOO. 

(*) denofes an illustrated article. (t) denotes an inset sheet. 
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Pipe Joints: 

Flexible Joints: (Continued.) 

Flexible and rigid Joints, Duluth, Minn., Intake pipe. By W. B. 

Patton. 98, 1— •284. 
Holmes patent. 90, ii— •470. 
Liverpool, England. 91, 11— •172. 
Moran Joint for steam pipe connections. 91, ii — •198. 
Rochester, N. Y., Hemlock Lake steel intake. 95, i— •285. 
Syracuse, N. Y., Steel intake. By T. McE. Vickers. 94, 11— t480. 
Toronto. Ontario, Steel mains. 91, ii— •See; 93, i— 614. 
Qas-tight Joints. 'Tantaclinar' system of coupling for gas pipes. 99, 

i— •14. 
Lap and butt Joints, Comparative cost, New Bedford, Mass. 96, i — ^204. 
Lead Joints, Smith & Cooper, England. 91, 1—172. 
Locking-bar Joints for water pipe, Australian pipe lines. By A. B. 
Moncrieff, 98, 1— ♦373; 98, 11—416, ^423; 99, i— ^406; 99, il— 138. 
Molds for pouring. Clamp, Phillip's device, St. Louis, Mo. 94, 1— •285, 

284, 432. 
New Joints for conduits in soft ground and on river bottoms. 92, 11^ 

•209. 
Packing rings, Portland cement. Cotton tubing filled with cement. 

92, ii— 442. 
Ring, English. Duncan's invention. Compression and contraction 

rings. 98, 1— ^68. 
Star pipe Jointer. 94, 11-^16. 
Tight Joints: 

Early mining practice, California. 95, 11 — 73. 
Importance of tight Joints on sewer pipes. 94, i — ^282. 
Inserted lead packing ring. By John Piatt 96, i— ^190. 
Notes by W. C. Parmley, Peoria, 111. 94, ii— 16. 
Tests by Prof. Jacobus. Pipe coupling and elbow with compressi- 
ble lead packing ring. 96, i— ^103. 
Tests of vitrified water pipe, Peoria, 111. Tabulated result of 108 

tests. By D. H. Maury, Jr., 96, 1-341. 
(See also above, Cement Joints.) 
Various styles of Joints for riveted steel pipe. By D. J. R. Duncan. 91, 

i— ♦404. 
Wooden: 

Dartmouth, N. S., Cost compared with that of lead. 94, i — 231. 
St. John, N. B., Solution of electrolysis problem. 99, 11—39, 40. 
Pipe laying: 
Cost: 

Coolgardie, Australia. 99, i — 406. 

Tables for estimating cost. By E. B. Weston, 90, i — 580, 618; By C. 

D. Barstow, 93, i— 299. 
Washington, D. C, Cost in 1893. 95, 1-19. 
Derrick, Portable, for laying pipe. 96, 1— •339. 
Gas-main, 24-in., San Francisco. 93, 1 — 347. 
Important considerations. Notes. Brooklyn work. By J. H. Decker. 

96, 11—208. 
Newark. N. J., Water works. 93, Ii— 126. 
On bridge: 

Carrying 30-in. water main over and through masonry arch bridge, 

Hartford, Conn. 99, 1— ^122. 
London. Ontario, Sewer pipe supported beneath floor. 98, il — •2L 
Niles, Ohio, Note. 93, i— 82. 
Over river, Notes. 91, i— 549. 
Over river and dam, Taunton, Mass. 94, i — 517. 
Right of water company to lay pipe in adjoining village. 98, 11 — 6. 
Steel pipe: 

Allegheny, Pa. 95, ii— •234. 
Coolgardie, Australia. 99, 1-^406. 

"97, 11—112" means "Year, 1897, second volume, page 112." 
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Pipe laying: (Continued.) 
Submerged pipe: 

Ball joints, Novel type. 95. i— •254. 

Binghamton, N. Y. 98, i— 844. 

Cleveland, Ohio, Powell's method. Pipe joined upon surface of water. 

92, i— •279. 
Denver, Colo., Platte River, Piles across bed of stream, pipe sus- 
pended between. 92, i — ^424. 
Detroit. Mich., Locomotives attached to pipe by wire cable. 94, 

ii— 459. 
Erie, Pa., Mode of connecting under water. Tests after pipe was 

laid. By W. C. Brough. 95, ii— 1373. 
Galveston, Texas. Artesian well supply. Pipes across Galveston 

Bay. By R. H. Peck. 98, i— •138. 
Grand Forks, S. D. Gas pipe across Red River. Sleeves and stuff- 
ing boxes. Trestle for lowering pipe. Manhole in center of 
river. 92, i— •446. 
Havana harbor. Laying a 6-in. main. By Howard Egleston. 99» 

ii— •238. 
Jersey City, N. J. 95, ii— 370. 
Kennebec River, Me. Pipe fastened every 50 ft. to bedrock. 95, 

ii— 48. 
Mersey River. England. 91, ii — 5. 
Milwaukee. Wis., Intake. 95, ii— tl90. 
Nashville, Tenn. 91, ii— •127. 
New London, Conn., Sewer outlet. 98, i — •68. 
New Whatcom, Wash. By C. M. Adams. 95, i— •343. 
Oskaloosa, la. Pipe lowered from foot bridge. 92, i — •78. 
Rhine River, Cologne. Ger., Sewer pipe. 95, i— 63. 
Rochester, N. Y., Hemlock Lake, Intake pipe. 95, i — •235. 
Susquehanna River, Montoursville, Pa. 93, i — ^87; 94, ii — •420. 
Watertown, N. Y., Ingenious method. 90, i— 426. 
Syracuse, N. Y., Conduit from Lake Skaneateles to Woodland Reser- 
voir. By T. McE. Vickers. 94, ii— 1480. 
Through highways. Legal decision in New York. 93, i— 34. 
Through reservoir embankments. 93, ii — 330. 
Pipe laying records, Form for keeping, Quincy, 111. 99, i— 247. 
Pipe scrapers: 

Boiler tubes. Scraper of German design. 92, ii— ^237. 
Description and manner of operating scrapers. 94, ii — •88. 
Oil mains, Rotary machine for. 94, ii — •89. 
Sewer pipe scrapers: 

Berlin, Germany, for oval sewers and pipe sewers. 96, ii — •140. 
Cast iron plate, ropes attached, drawn through pipe. 95. i — ^275. 
Salt Lake City, Utah, Cleaner for 48-in. sewer, Kelsey design. 98, 
i— ♦291. 
Water pipe scrapers: 

Machine and manner of operating. Summary of coet of scraping. 

94, ii— ♦88. 
St. John, N. B. and Boston, Mass. Cleaning cast iron pipes. 99, 
ii— 45, •58. 
Pipe tapping: 

Band, Adjustable, for tapping cement lined pipe. Smith & Anthony. 

91, ii— •119. 
Brooklyn. Connection of 12-in. and 36-in. water mains. 94, ii— 237. 
Eley machine. Device for tapping and connecting branches with water 

mains. 91, 1—^77 ; 91, ii— 150. 
Saddle for water mains, Detroit. Mich. 9t). ii— ^186. 
Sherrerd & French machine for Inserting valves and branches in water 

mains under pressure. 97, ii — ^284. 
Smith machine. 93, ii— •37. 

(*) denofes an illuBtrated article. (t) denotes an inset sheet. 
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Pipe tapping: (Continued.) 

Split sleeve with branch opening, Syracuse, N. T. and Detroit, Mich. 
96, ii— ♦142, 186. 
Pipe trust declared illegal. 98, i— 112. 

Pipe wrench, Ide Wrench Co., Troy, N. Y., Chain pattern. 92, 11— •SL 
Pittsburg Bridge Co., Pittsburg, Pa., Notes on works. 98, i— 222. 
Pittsburg Reduction Co. 94, ii— ^26, 52; 96, ii— 275; 96. i— 246. 
Placer mining machine, Calhoun. 98, ii — *54. 
Plane table, Invention of, by Johann Praetorius, 1590. 97, i — •174. 
Planimeters: 

Amsler compensating. 95, 1 — 16. 

Goodman. 93, ii— 257. 

Jacobus' improvement. 93, ii — 605. 

Lippincott, Mathematical theory of. By Townsend Wolcott. 96, 11— 
•410. 

Lungstrum. 93, ii— ^76, •376. 

New forms of. 93, ii— 277. 

Novel planimeter. 93, ii— -•216. 

Polar planimeters. By William Cox, 91, i— ^268; By W. W. Patch, 99« 
i— 227. 

Railway practice. 93, ii— 12, 18, 57. 

Setting for planimeters. Determining proper. 95, i — 340. 
Planing machines. Duplex, for scarfing ship plates, Pedrick & Ayer. 91, 

ii— ♦341. 
Plate girders. (See Girders.) 

Plate straightening machine, Hillis & Jones. 94, 1 — •13. 
Plows: 

Electric plow, Germany. 95, ii— 290. 

Mechwart rotary. Steam and petroleum motors. 96, ii — ^403. 

(See also Snow plows.) 
Plug for cast iron water mains, A recoverable, invented by Streeter. 97, 

ii— •237. 
Plumbing: 

Method In mine shafts. 93, i— ^302. 

(See also Drainage, House; Drains, House.) 
Pneumatic caissons. (See Caissons.) 
Pneumatic tires. (See Wheel tires.) 
Pneumatic tubes: 

Air cushions for tubes. 94, i — 473. 

Chicago, Newspaper offices and telegraph companies. 94, i — 144, 289; 
By W. L. Stebbings, 94, ii— 12. 

New York, Post Office and Produce Exchange. 97, ii— 241. 

New York and Brooklyn Post Offices, Proposed connection of. 95, i — 81, 
265. 

Obstructions in tubes. Locating, Philadelphia, Pistol fired into tube. 
By B. C. Batcheller. 97, i— ♦132. 

Philadelphia. 93, i— 169; 94, 1—389; By B. C. Batcheller, 97, i— •132. 

Telegraph, Paris. 95. i— 246. 
Poles: 

Creosoted poles. Cost and life compared with untreated timber. By 
N. W. L. Brown. 95, ii— 274. 

Milliken pole for overhead wires. 90, i — ^414. 

Standard poles for electric lamps. 94, i — 57. 

Steel and wood for electric railway construction. Comparative merits. 
By Benjamin Willard. 96, ii— 274. 
Pooling, Railway. 93, ii— 245; 94, ii— 490; 96, ii— 120, 122, 154; 97, 11—892. 
Pooling of locomotives. By M. E. Wells. 99, ii— 407. 
"Pope's bull against the comet." 90, i— 495. 
Population : 

Brooklyn, N. Y., Note. 94. i— 289. 

Canada. 91, ii- 465, 614; 93, ii— 296. 

"07, 11—112" means "Year, ISUT, second volume, page 112." 
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Population : (Con tlnued. ) 

Chicago, 1894, Note. 94, i— 531. 

China, Compared with areas in the United States. 99, 1 — 835. 
German cities, Notes. 93, 1 — 549. 

Growth of cities, London, New York, Paris, Chicago, Berlin, Phil., 
Pekin and St. Petersburg. By E. L. Corthell. 95, 11—310, 813. 
India, Notes. 93, i— 388; 93, ii— 265. 
London, 1891, Note. 93, i— 404. 

Mortality in tenement house district of New York. 94, 11—232. 
New England, Growth of. 90, ii— 323. 

New York City. 92, i— 249; 94, i— 31, 201; 94, 11—232; 95, 1—57. 
Tendency to cities In United States and Great Britain. 93, 1—280. 
United States: 

Census of 1890. 90, ii— 421. 

Colored population. Proportion of, in the South. 92, 11 — 89. 

Distribution of population by drainage basins, by latitude and 

longitude. 91, Ii— 402, 526. 
Immigration. 90, 1—320; 90, 11-322; 93, 1—31, 86, 455; 93, 11—142; 96, 

1—216. 
Increase in population and school enrollment. 91, 1—445. 
Increase since 1880. 93, i— 466. 

Movements of center of population, 1790-1890. 91, 1—220. 
Racial composition. 93, 1 — 304. 

Railway traffic and population. Diagram, 1870 to 1895. 96, 1 — 170. 
Report on the nativity and percentage of prisoners and paupers. 
93, 1—278. 
Portland, Oregon, Notes of a transcontinental trip. 96, 11 — *419. 
Porto Rico: 

Engineering features of San Juan and surrounding country. 99, 1 — ^208» 

♦218, ^249, 286. 
Productions and trade. 98, ii — 167. 

Work and experiences of the U. S. Volunteer Engineers. By J. 8. 
Sewell. 99, 1—399; 99, ii— 4L 
Post, Iron and tile, for track signs and fences. 99, ii — *255. 
Postal scale. Stauffer. 95, ii— •253. 

Pot-holes and the Mt. Lookout cave. By William Griffith. 97, i— 896. 
Powder. (See Gunpowder.) 
Power: 

Ammonia gas as a source of motive power. By T. W. Draper. 93, 

1—458. 
Transmission of power. Mechanical methods. Fluid and fuel methods- 
Electrical methods. By Carl Hering. 92, 1—280. 
(See also Electric power; Friction; Rope power; Water power; etc.) 
Presses: 

Bliss, for cutting armature disks. 93, i — *199, *389. 

Dick hydraulic, for producing metal bars by extrusion. By P. F. Nur^ 

sey. 96, ii— ♦TO. 
Stiles & Fladd punching press. 96, 1— ^247. 
Pressure measuring device for 10,000 lbs. per sq. In. and over. By D. 8. 

Jacobus. 97, i— ♦327. 
Pressure recorders. (See Gages.) 
Printing: 

Methods, on tracing linen. 97, ii — 42, 57. 

Modern photo-printing processes. By Herman Esser. 99, il— 374, 888. 
Ockerson topographical symbols used on tracing linen. 97, 1 — 394. 
Photo-lithographic process, New. 95, i — 248. 
(See also Black printing; Blue printing.) 
Printing plant. Electric power, W. B. Conkey Co., Hammond, Ind. 98, 

11— ♦SIO, 312, 362. 
Prismoidal formula. 99, i— 187, 234, 302, 366. 
Prismoids, Calculating middle areas. 94, 1-52. 

(*) denotes an Illustrated article. (t) denotes an Inset sheet. 



188 PROBLEMS. 



Problems: 

Bellows and sail. 94, i— 88. 

Finding true center of a group of shots. 99, 1 — •70, 188, 154. 

Geometrical curiosity. 99, ii— •106. 

Three-point problem, Solution of. 94, 11 — 154. 
Professorships of civil engineering. Differentiation in. By J. L. Van Omiim. 

98, ii— 202. 
Projectiles: 

Carpenter. 93, i— 522; 94. i— 288; 94, ii— 130. 

Flat-headed projectiles for use at sea. 94, ii— 427. 

High explobives in projectiles, Tests at Sandy Hook. 93, 11 — 117. 

Holtzer, Tests. 93, ii— 185, 285; 94, i— 288. 

Isham shell. Test at Sandy Hook. 99, ii— 145. 

Johnson cast steel. Tests. 93, 1—280; 94. 1—441. 

Justin. Tests. 92, 1-22; 92, ii— ♦104; 93, 11—65. 

Lefevre — Bremmer dynamite. 93, i — 293. 

Notes on tests. 93, ii— 23. 54. 385; 94. 1-169, 352; 94, 11—302. 

Russian "secret process." 94, ii — 130. 

Tubular projectiles, Kruka and Hebler, Failure In test. 05, 1 — 861. 

Wheeler-Sterling Co., Tests. 93, 1—566. 

(See also Armor plate; Guns.) 

Propellers: 

Adjustable blades for U. S. cruisers. 93, 11— ^208. 

Air propellers compared with screw propellers. 98, 11 — 133. 

Corrosion of steel propellers. 94, 1—494. 

Reversing propellers for launches and small yachts. Wolverine Motor 

Works. 98, i— ♦359. 
Screw propellers: 

Advantages over paddle-wheels in forcing a passage through lea 

93, 1—49. 
Efficiency of, in water and air. 94, 1 — 263. 
Influence of surface on performance. Experiments by Prof. Durand 

of Cornell University. 97, 11-335. 
Novel form. 93, 1—^9. 
Turbine propeller, Zeuner, Elbe River, Germany. 94, 1 — 1525. 
Proposals. (See Contractors; Contracts.) 
Prospecting work, Hand-auger and hand-drill used in. Description of a set 

of tools. By Charles Catlett. 97, 1—262. 
Prosperity, How can we make it stay? 99, 11 — 208. 
Protractors: 

Darling, Brown & Sharpe, for draftsmen. 90, 1 — •284. 
For compound curves. By H. P. Jones. 95, 11 — ^246. 
Improvised protractor. 94, I — 121. 
Public documents. (See Government publications.) 
Public lands. (See Government lands.) 

Pueblo, Colorado, Notes of an engineer on city's industries. 98, 11 — 187. 
Pulleys: 

Corscaden steel pulley. 97, 1 — •70. 
Josef steel pulley. 93. 11- ♦217. 

Pope steel pulley for ship rigging and hauling gear. 93, 11 — 145. 
Variable speed pulley, Gordon's invention. 93, i — •223. 
Weston's "triplex" spur-gear pulley block. 90, 11 — •78. 
Pullman Palace Car Co., Report, 1894. 95, i— 7. 
Pump rods, Deep well. Experience with. 99, 1 — 823. 
Pumping coal to market. 94, 1—159; 95, 1—297. 
Pumping engines: 
Allis engine: 

Detroit, Michigan. 93, 1—369. 
St. Paul. Minn., Test. 98, 11—421. 
Trenton, N. J., Test. 94, ii— ^488. 

"97, il— 112" meana "Ye^r, 1897, second volume, page 112.'* 
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Pumping engines: (Continued.) 

Austin, Texas, Stllwell & Bierce engine. 94, 1— *821. 

Birmingham, Ala., Worthington high-duty engine. By W. J. Mllner. 

92, i— •369. 
Blake high-duty cross-compound engine, Newton, Mass., Tests. 93, 

i— •137. 
Boston, Bids for three 35-miIIion-gal. low service engines. 97, 11—284. 
Brooklyn water- works, Dayidson triple expansion. 92, i — ^t238; 92, 

ii— 561. 
Buffalo, N. Y., Test of 30-million-gallon engine. 97, 11— •218. 
Capacity: 

Evanston, 111. 94, 1—73. 

Reports from 72 cities. 94, 1 — 55. 
Centrifugal. (See Pumps.) 
Changing the suction system, Gasklll engine at Taunton, Mast. 94, 

11— ♦484. 
Chapin engine, Mine at Iron Mountain, Mich. 93, 11- 1310, 856. 
Chicago sewage works. 93, ii— ♦70, 205; 97, 11—358. 
Chicago water- works. 90, i— 1506; 93, 11-149, 154; 94, 11—225. By S. G. 

Artingstall, 95. 1—358; 99, ii— 75, 89. 
Cincinnati, Ohio, Bids for 30-milIion-gallon engines. 97, 11—398. 
Cleveland, Ohio, Breakdown of Knowles pump. 93, 11 — 176. 
Compensation in direct acting engines, Methods of. D'Aurla system. 

Worthington system. Groshon system. 97, 11 — •133, 185. 
Cornish engine: 

Mining operations. 93, 11—476. By W. P. Hardesty, 94, 11— •440. 

Wicksteed's experiments in 1840. Compared with modern pumping 
engine. By J. E. Denton. 90. 1- ♦2. •SO, ♦76, ^123, ^172. 
Cost, Variation in, with variation in duty. 93, 1—241. 
Courtright sewage pumps, Chicago. 93, ii- ^70, 205; 97, 11—858. 
Dallas, Texas, Tests. By F. E. Snyder. 93, 11-67, 105. 
D'Aurla, New system for the utilization of the expansion of steam in 

the direct acting non-rotative engine. 97, ii — •133, 185. 
Davidson engine at Brooklyn water-works. 92, 1— t238; 92, 11—661. 
Deane engine. World's Fair exhibit. 93, 1—484. 

Design and details of water power engines. By C. A. Hague. 99, ii — 6. 
Development of pumping engines 93, 1- •287; 93, ii— 119. 
Direct-connected gasoline pumping plant, Fuller Mines, Arizona. 98, 

1— ♦58. 
Drainage works, Netherlands. 93, ii — 98. 

Dresden, Germany, Water-works. Riedler valve gear. 99, 11 — ^tl54. 
Electric. (See Pumps, Electric.) 
Gaskill engine: 

Changing suction system, Taunton, Mass. 94, 11 — •484. 

Columbus, Ohio, Test. 93, i— 369. 

Port Huron, Mich., Test. 93, ii— 421. 

World's Columbian Exposition. 93, I — 46. 
Gasoline engines: 

Fuller Mines, Arizona. 98. i— ^58. 

Gibsonburg, Ohio, Water-works. 97, 11 — 412. 

Tom's River, New Jersey. 99, i— ^197, 219. 

(See also Pumps, Gasoline.) 
Grand Rapids, Mich., Accident. 98, 11—161. 
High-duty engines: 

Cupples Station, St. Louis. 95, ii— ^386. 

Economy of. 92, 11—589. 590; 93, 1—15; 93, 11-181; 94, 11—254, 299, 
317. 410. 

Prices of. 93. 11—317. 435. 

Test of engines with new system of water valves, by Prof. Spangler 
and Mr. Child at Philadelphia works. 97, 11—94. 

Tests at Chicago and Wilkinsburg, Pa. 99, 1—209. 

(*) denofes an Illustrated article. (t) denotes an inset sheet. 
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Pumping engines: 

High-duty engines: (Continued.) 

Tests by W. F. M. Goss, Indianapolis, Ind. 98, il— 206, 234; 99, 11— 
126. 

(See also other headings under Pumping engines.) 
High-duty attachments on non-rotative engines. 93, 1—443. 
Indianapolis, Ind., Tests by W. F. M. Goss. 98, ii— 206, 234; 99, 11— 12«. 
Japan, at Osaka, Specifications. 92, li — 611. 
Largest in United States, Notes. 96, ii— 396. 
Leavitt encrine* 

Boston water-works. 92, ii— 1578. 689, 690; 94, ii— tl76. 

Louisville, Ky., Test. 94, ii— ^483. 

Notes on use of engines. 94, i — 619. 
Lowell, Mass., Tests of Worthington high-duty and Morris engines. 92, 

i— ♦374. 
Marlborough, Mass. By B. R. Felton. 93, ii— 16. 
Mexico City, Triple expansion engines. Holly Mfg. Co. 97, ii— •358. 
Mine engines: 

Chapin. 93, ii— 1310, 366. 

Cornish. 93, ii— 476; By W. P. Hardesty. 94, ii— •440. 

Electric power. 93, i— •45. 

Weber direct-connected gasoline pumping plant. Fuller Mines, Ari- 
zona. 98. i— •58. 

Worthington triple-expansion, New Jersey Zinc Co. 98, 1 — ^t285. 
Kapoleon, Ohio. Water cylinders. 95, i— •216. 
Nashville, Tenn., Duty test of Holly-Gaskill engine. 90, i— 467. 
Naylor cross-compound flywheel engine. 94, i — 1278, 348. 
New Ix)ndon, Conn. 93, i — ^64. 

Newcomen engine, 1745, Bristol, England. 96, 1 — 232. 
Non-rotative engines, High-duty attachments. 93, i— 443. 
Nordberg engine: 

New Kensington, Pa. 96, i— tl42, 170. 

Pennsylvania Water Co., Pittsburg, Pa., Test. By R. C. Carpenter. 
99, i— 279, 284. 
Ogdensburg, N. Y., Triple-expansion engine. By C. A. Hague. 98, 

ii— ^322. 
Pawtucket, R. I.: 

Corliss engine of 1879, Tests in 1889. By J. E. Denton. 90, 1— •50, 
•76, ^99, ^123, •172. 

Steam Jackets, Influence of. 91, ii — 493. 
Peoria, 111., Worthington high-duty engine. 92, i— •635. 
Performance of the best modern engines compared with that of the 
Cornish engines in the period of 1840. By J. E. Denton. 90, 
i— •2. •50, •76, ^99, •123, ^172. 
Philadelphia water- works, Tests. 93, i— 1378; 94, ii— 1290; 97, 11—94. 
ProBser Falls, Washington. By Frank Bartlett. 94, i— •402. 
Providence, R. I., 93, ii— 294, 317, 397, 436; 94, il— 254, 259; 96, 1—218, 

338. 
St. Louis, Mo.: 

Cupples Station, High-duty engines. 95, ii— ^386. 

Specifications for engines, Discussion of. 96, 1—408. 

Tests at Baden pumping station. 99, ii— 391. 
Screw pumping engine, Milwaukee, Wis., Flushing tunneL 90, 1 — •218. 
Sewage pumping engines: 

Budapest, Hungary, Mechwart's coupling. 97, il — 1290. 

Centrifugal direct-driven, Norfolk, Va. 96, il— •421. 

Charlottenburg, Germany, Rledler valves. 98, 1 — ^126. 

Chicago, Bridgeport station, Courtright pump. 93, 11 — •70, 205: 97, 
ii— 358. 

Hull, England. 90, i— 126. 

Milwaukee, Wisconsin. 93, ii— 370. 
Specifications, Deficiency clause. 94, ii— 112, 215; 95, 1—24. 

"07, li— 112" means -Year, ISQJ, second volume, page 112." 
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Pumping engines: (Continued.) 

Taunton, Mass., Test of triple-expansion engines. 95, i — 271. 

Tests, Standard method of conducting duty trials. Report of American 

Society of Mechanical Engineers. 90, 1 — 468, 474, *618. 
Trenton, N. J., Tests of triple-expansion engines. 94, 1 — 387. 
Worthington engines: 

Birmingham, Ala. By W. J. Milner. 92, 1— •369. 

Concord, N. H., Tests. 93, il— 230. 

History of engine. 93. i— ♦287. 

Lowell, Mass., Tests by Mr. Barrus. 92, 1— •374. 

Marlborough, Mass., Test. 93, i— 456. 

Memphis, Tenn., Tests. 91, ii— •233. 

Peoria, Illinois. 92, i— •635. 

Philadelphia engines. 93, i— 1378. 

World's Fair. 93, i— ^246, ^268. 
(See also Pumps.) 

Pumping stations: 

Aberdeen, South Dakota, Motors driven by pressure of artesian well. 

90, ii— •476. 
Budapest, Hungary, Sewage pumping. 97, il — 1290. 
Cost of operating stations in United States. By G. S. Artingstall. 95; 

i— 358. 
Electric power: 

De Kalb, 111., Deep-well water supply. 95, ii— •227. 
New Orleans drainage system. Cost. 97, 1 — 182. 
(See also Pumps, Electric.) 
Fire-pump service, Itasca, Wis., C, St. P.. M. & 0. Ry. 96, 11— •422. 
Marlborough, Mass. By B. R. Felton. 93, ii— 16. 
Montreal, Cost of pumping in 1889. 90, ii— 501. 

New Orleans drainage system. Comparison of costs of electric and 
steam pumping. 97, 1 — 182. 

Pumps: 

Aerating, Sandwich Enterprise Co., World's Fair. 93, 11—159. 
Air-brake pumps: 

Air saver, Crane. 93, ii— 59, 156. 

Tests of single-acting and duplex pumps. 93, ii — ^221, 318. 

Westinghouse pumps. 92, ii— ^612. 

Air-lift pumps: 
Pohle: 

Bloomington, 111., Tubular wells. 96, 1— •122. 

De Kalb, 111., Test of pumps. By L. B. Merriam. 94, il— •27. 

Ocean Grove, N. J., Driven wells. 96, 1— •23. 

Rockford, 111., Tests of pumps. 97, i— •140. 
Theory. History of development. 93, 1—538, ^541; 93, 11-37; 97, 

i— 250, 282. 

Air pumps: 

Electrically driven. Part of condenser equipment, Glasgow. 99, 

ii— •90. 
Single cylinder, double acting, for divers. 92, 1 — •337. 

Centrifugal pumps: 

Balancing. Efficiency of pumps. 91, 1—^114, 327. 

Bridgeport pumping station, Chicago. Tests of efficiency. Com- 
pared with Courtright pump. 97, 11 — 358. 

Compounding, W. H. Booth's plan. 91, 11—246. 

Conoidal system. Explanation of. By J. Richards. 98, 11 — •840. 

Design of pumps. By J. Richards. 96, 11-^11; 97, 11-72, 175, t91, 
137. 

Dredge pumps on the "Gen. C. B. Comstock." 95, 11 — •308. 

Dredges and dredging on the Mississippi River. By J. A. Ockerson. 
98, 11— •236. 
(*) denofes an illustrated article. (t) denotes an inset sheet 
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Pumps: 

Centrifugal pumps: (Continued.) 

Dredging and mining work. Handling water charged with sand 

and gravel. D. Clint Prescott Co.» builders of pumps. 99» 

11— •174. 
Experiments against high heads. Note. 99» 11— 20L 
New South Wales. 97, 11—165. 
Richards pump. By J. Richards. 96, 11— •ll. 
Rockford, 111., Water- works, Rope transmission. 99, 11 — ^19. 
Study and comparison of collected data. By H. P. Jones. 99, 

1— •ISS. 

Compound duplex hydraulic. Buffalo Steam Pump Co. IN), U — •526. 
Compressed air for pumping water or other liquids, Harris InyentioiL 

98, 11- •266. 
Continuous-flow deep-well pumps designed by E. B. Johnson. Plants 

located at Cambridge, 111., Stockton, 111., and Ames, la. By B. 

E. Johnson. 98, 1— •34. 
Courtright pumps, Bridgeport pumping station, Chicago. 98, 11—^0, 

205; 97, ii— 358. 
Dean vertical sinking pumps. 92, 11 — ^525. 
Downie pumps at De Kalb, 111., Electrical pumping plant. By D. W. 

Mead. 95, U— ^229. 

Dredge pumps: 

Booth. 92, 1— •290. 

New York harbor work, Joseph Edwards Dredging Co. 92, 1—1266. 

Pumps in the "Gen. C. B. Comstock." 96, U— •SOS. 

(See also above. Centrifugal pumps.) 

Electric pumps: 

De Ka]b, 111., Deep- well water supply. By D. W. Mead. 96, li— 1S8» 

•227. 
Economy and advantages of electric pumps. By J. M. GoodOU. M^ 

11—198. 

Elevators: 

Baltimore, Md., Fireman's Insurance Building. 93, 1 — ^2S4. 
Hydraulic elevator service. 96, 1 — 1351. 
HaU pump, Improved form. 90, 1 — •244. 
Mining operations. 93, i — •45. 

Possibilities of electric pumps. By C. A. Hague. 96, 1—847. 
Shaft sinking through water-bearing material. 93, 1— 47L 
Three-cylinder pumps, Gould Mfg. Co. 91, 11 — •457. 
Westinghouse three-phase motor geared to Gould's triplex pump. 

98. ii— ♦93. 
Windom, Minn., Two-speed triplex pump. 96, 1 — ^tS49. 
Feed pump, Blake "Simplex." Unique form. Economy test By F. 

M. Wheeler. 98, ii— •334. 
Fire service pumps, Itasca, Wis. 96, 11 — ^422. 

(See also Fire engines.) 
Gasoline pumps, Water-works at Dundee, 111., Montezuma, la., and Os- 
wego, 111. 96, i— 1349. 
(See also Pumping engines, Gasoline.) 
Gate-operating machinery and hydraulic pumps, Sault Ste. Marie canal 

lock. 95, 11— 1356. 
Gould pumps at De Kalb, 111. By J. M. Goodell. 95, 11—198; D. W. Mead. 

95, ii— •227. 
Henderson water pressure pumps. 92, 1 — •636. 
Hot-air, Compressed, Irrigation pumps, Derblay, Colo. 93, 1 — ^297. 
Novel pumps for deep-sinking of masonry blocks. 90, 1 — '602. 
Pohle pumps. (See above. Air-lift pumps.) 
Power pumps for small water-works: 

Economy and advantage. By J. M. Goodell. 95, 11— 19S; By D. W. 
Mead. 95, 11- •227. 

••07, 11—112" means "Year. 1SD7, second volume, page 112." 
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Pumps: 

Power pumps for small water- works: (Continued.) 

Electric and gasoline pumps at Dundee, 111., Montezuma, la., Win- 

dom, Minn., and Oswego. 111. 96, i— 1349. " 
Stilwell-Bierce & Smith-Vaile Co. pumps connected to gas engine 
and electric motor. 97, 11— •160. 
Reciprocating pumps. Efficiency of small single-^u^ing pumps. Report 

of Kansas Board of Irrigation for 1895 and 1896. 97, ii--87. 
Rotary pumps at Connersville, Ind., water-works. Nine years' ex- 
perience. 97, ii— ♦lee. 
Rotary screw pump, Quimby. 96, i — •398. 
Steam pumps. Duplex, Valley Pump Co. 90, ii — ^119. 
Steam vacuum pumps: 

Maslin automatic. 91, i— •328. 
Nye. 91, ii— ♦ID, ^142. 

Tests of, Pulsometer Steam Pump Co. 91, ii— 497. 
Vacuum, Marsh, Description of. 97, i — ♦28. 
(See also Pumping engines.) 
Punches: 

Advantages of spiral. 92, ii — 466. 

Tests of different shapes. By G. S. Allen. 94, I— •364. 
Punching machines: 

Long & AUstatter, Turret head punch. 99, i— •lOS. 
Portable hand-power machine, Henry Pels & Co., Berlin. 99, ii — •802. 
Stiles & Fladd. 96. i— ^247. 
Pyrites, Magnetic and non-magnetic, Croton mines. By W. H. HofCman. 

92, ii— 81. 
Pyrometers: 

Circulating water pyrometer. 95, ii — 324. 
Copper or platinum ball. 95, ii— 324, 396. 
Cornu-Le Chatelier optical. 96, 11—824. 
Hobson's hot blast. 95, ii— ^323. 
Howe's for furnaces. 95, ii — •325. 
Le Chatelier. 91. 11—331; 95, 11—324; 98, U— ^267. 
Mesure & Nouel optical. 95, 11—^324. 
Metallic pyrometers. 95, ii— 322. 
Principles of operation. 95, 11- •322, 328. 

Recording pyrometers in iron and steel works. By W. C. Roberts- 
Austen. 93, ii— 18. 
Seger's fire clay. 95, 11-324. 
Siegert & Duerr. 95, 11—323. 
Slemen's electric, Principle of. 96, 11—324. 
Simonds thermo-electric. 95. 11 — ♦326. 
Uehling & Steinbart pneumatic. 96, 11 — •325. 
Wiborgh. 95, 11-323. 
(See also Thermometers.) 
Pyrometry, Progress in. 95, 11—^322, 828. 

Q. 

Quadrilaterals, Finding center of gravity. 94, i— •870. 
Quarries: 

Avondale, Chester, Pa., Marble. 96, 1— •SO. 

Electric lighting of, Binnewater, N. Y. 97, 1—384, 862. 

Stone mountain, Georgia, Granite quarry. 96, ii — •388. 
Quarrying: 

Brest, France. Method of work. Large rocks quarried. 92, 1—819. 

Knox system. By W. L. Saunders. 91, 11— •460. 
Quay walls: 

Iron and concrete, River Spree at Berlin. 96, 11— •21. 

Re-enforcing, Altona, Germany. 98, 11— •128. 

(See also Wharves.) 

(•) denotes an Illustrated article, (f) denotes an inset sheet. 
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Quebec, Notes on. 97, il— 139. 

Quebec Bridge Co., Engineerlnfj ethics. 98, 11—346, 360, 361. 876. 

Quicksand, Harris method of excavating. 92, i— •420; 94, 1— •533. 

R. 
Race tracks: 

Bicycle tracks: 

Dimensions. 95, 11 — 74. 
El Paso, Texas. 96, I— ^243, 257. 
Manhattan Beach, Long Island. 96, 1— •188. 
Curves * 

Application of the railroad spiral. By W. G. Raymond. 99, 1—387. 
Elevation of curves. 95, i— 306, 353. 
Grand stand, Monmouth Park, N. J., Steel. 90, 1—^57, t295. 
Kite-shaped track, Laying out of. Formulas. 92, 1—145, 277, 634. 
Laying out of race tracks. 90, ii— 16, 148, *ZU. 
Trottinj? course, Dimensions. 95, 11 — 10. 
Rack rails. (See Rails.) 
Rack railways: 

Aix-'es-Bains, France, Abt system. 93, 1 — 393. 

Ben Nevis, Scotland, Projected. 94, i— 308. 

Brie z & Rothhorn, Abt system. 92, ii— 1560. 

Eurc oe, Cost of constructing and operating. 92, 11 — 695. 

Jung'rau, Switzerland, Electric. 90, 1—296; 90, 11—^48; 96, 1—249; 96, 

ii— 377; 97, 1—33; 98, 11— ♦370, 376. 
Laon, France, Electric. Abt system. 99, 11 — 281. 
Monte-Geueroso, Description. 93, 1 — 224. 
Mount Washington. 99, 11-351. 
Nilgiri, India, Notes. 94, i— 548; 98. ii— 32. 

Notable Abt rack railways. 90, 1-531; 91, 11—186, 389; 93. 11— t416. 
Pike's Peak, Abt system. 90, 1— ♦366; 90, 11—^290; 96, 11—181; 99, 

1— ♦211. 
Riggenbach, Location and construction. Table. 93, 11—417. 
San Ellero-Saltino. Central rack. Details. By J. E. Caccla. 94, 

ii— ♦184, 192. 
Snowdon Mt., Wales, Abt system. 95, 11 — 248. 
Sumatra, Brief description. 97, ii- 190. 
Syria, Proposed railway, Abt system. 93, 1—197; 98, 1— •228. 
Zerniatt-Gcrnergrat, Electric motive power. 98, 1—426. 
Zermatt-Viege, Details. 91, 11—341. 
Zermatt-Visp, Abt system. 90, 11-367. 

(See also Cable railways. Incline; Electric railways. Steep grade; Rail- 
ways, Mountain.) 
Radiation of heat: 

Comparison of various formulas. 97, 1 — 236. 
Proportioning direct radiation. By R. C. Carpenter. 97. i — 80. 
Radiators, Steam: 

Air valves. Van Auken Co., Chic. 93, 1— ^548. 

Tests, City Hall, Richmond, Va., and Stevens Institute. Tabulated 
summary. Apparatus used. 95, 11—424, •428. 
Rail benders: 

Horse attachment. 99, il— ^279. 
Samson, used on Penn. R. R. 99, 11— •825. 
Rail bonds: 

Brooklyn Heights Ry. Experience with seyeral Bystems. By R. P. 

Brown. 98, ii— 187. 
Edison plastic bond. 95, 1—318. 

Experience with copper bonds at Dayton, O., Eyansyllle, Ind., Franklin 
0., Indianapolis, Ind., Logansport, Ind., Peoria, 111., Providence. 
R. I. By H. P. Brown. 99, 11—239. 
"97, 11—112" meana "Yeap, 1897, eecond volume, page 112.' 
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Rail bonds: (Continued.) 

Johnston bond for electric railways. 94, i — •508. 
Protected bonds, Chic. & Mil. Electric Ry. 98, 11— •126. 

Rail braces: 

Phillips brace, combined with tieplate. 92, 1— •439. 

Weir Frog Co., Pressed steel. 92, ii— ♦21. 
Rail chair, Cast iron. Devised by R. T. White. 90, 1— •SBS. 
Rail cleaning machine, Bischoff, for street railways. 94, 11 — •822. 

Rail fastenings: 

Bush interlocking bolts. 90, ii— •668. 

French railways. 93, ii— 1346. 

Hartford steel tie. N. Y. C. & H. R. R. R. 92, 1— •265. 

Netherlands State Railways. Results with steel ties. 98, 11— •118. 

Phelps. Notes on other fastenings. 99, i — •ISS. 

Wilson, for bridge floors. 96, i— 1299. 

World's Fair exhibit. 93, U— 187. 

(See also Spikes.) 

Rail joints: 
Angle bar: 

Discussion at Society meetings. 93, ii— 232; 97, 11—207. 

Proposed standard. 93, i — ♦SIS. 
Base support. Heath rail Joint. Continuous rail joint 95, 1 — ^. 
Bonzano, Penn. R. R. 98, ii— •244. 

Bridge type: 

Chic. & Northwestern Ry., 80-lb. rail. 93, 11— •200. 

Duluth & Iron Range R. R. 95, ii— ^238. 

Lond., Brighton & South Coast Ry., Eng., 84-lb. rail. 91, i— •27S. 
Canadian railways. 93, i — ^52. 
Cast welding, Minneapolis, Portable cupola for welding JolntB. 97. 

ii— 1246. 
Churchill, Norfolk & Western Ry., 85-lb. rails. 92, 11— •532, 592. 
Cloud joint. 90, :•— 40. 
Continuous: 

Casting solid. 95. 1—197. 

McConway. lorley & Co. 91, 11—^60. 

(See also Rai s. Continuous.) 
Delano, C. B. & Q. R. R. 93, 1—^102. 181. 
Discussion at Society meeting. 94, ii — 230. 
Electric railway. Tight joints recommended. By L. H. Mclntlre. 92. 

11—307. 
Evolution of the rail joint. By A. J. Moxham. 92, 11—888. 
Fisher. 90, i— ♦545; 92, i— ^441, 512; 92. ii— •175. 
Five-bolt joint, Indian Railways. 93, 1—377. 
German rail joints. 94, ii- •190. 
Haarmann-Vietor. 91, i— 454; 94, 11— •S^ 
Heath. 91, 11- ^265; 95, 1— •7; 98, 11— •338. 

Lock nut for rail joint. Automatic Rail-Joint Spring Co. 99, i — •379, 
Long truss joint. 90. i — 40; 93, 11—233. 
McConway, Torley & Co. 91, ii— •eo. 
Miter joints. 98, 1—540; 95, 11-287. 
N. Y. C. & H. R. R. R., Standard joints on wooden and steel ties. 92. 

1—^316. 
N. Y., L. E. & W. R. R., Standard rail Joint for 80-lb. rail. 90, tt— •271, 
Patterson. 91, 1—^178. 
Pope. 93, ii— •239. 
Price. 92, ii— ^346; 98, 1—249. 
Re-inforced joint. 92, i— •650. 
Solid. (See R^ils, Continuous; Ralls, Welded.) 

Standard joints on American railways. Tables and notes. 96. 1—410. 
412. 

(*) denoCes an illufftrated article, (t) denotes an inset sheet 
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Rail joints: (Continued.) 

Street railway Joints. Discussion at St. Louis convention. Track cf 

Chic. City Ry. By M. K Bowen. 96, il— •278. 
Tests: 

Chicago & Northwestern Ry., Truss joints and others. 92, i — ^202. 
Report of Roadmasters' Association of America. 92, ii — 514; 98, 
i— 40; 95, ii— 287. 
Torrey, Mich., Cent. R. R. 99, li— ♦349. 
Truss joints. Tests of. Chic. & Northwestern Ry. 92, 1—202. 
Weber. 90, ii— ♦SSe. 
World's Fair exhibit. 93, ii— 187. 
Rail lifting device, Cito and Funck. 90, ii— ♦42. 
Rail loading machine, Lackawanna Iron & Steel Co. 95, i — ♦215. 
Rail mills. What to do with. Prices of iron and steel. 93, i— 352. 
Rail sawing and drilling car, C, St. P. & 0. Ry. 99, ii— ^364. 
Rail sections* 

Chic, Mii. & St. Paul Ry. Top radius of head, 18-in. 96, ii— •154. 
Denver & Rio Grande R. R., 1871 to 1896. 96, il— 152, ♦157. 
Development of rail sections. 96, ii— 152, ^157; 98, i— 107. 
Fall Brook Coal Co., Canfield's design. Dimensions. Standard aplice 

bar. 92, i— ^216. 
Flat top 80-lb. rail, Suggestion. 90, ii— ^461. 
French section. 93, ii— 1346. 

Heavy sections. Results obtained in 15 years with stiff and heavy sec- 
tions. By P. H. Dudley. 99, i— 133. 
Highway. (See Rails, Highway traflac.) 
Lehigh Valley R. R., Standard 90-lb. rails. 96, 1— •118. 
Long Island R. R., 1856. 93, ii— ♦176. 
Manning unsymmetrical section. 99, i — ♦94. 
N. Y. C. & H. R. R. R., 100-lb. rail. Standard and other sectlonB. 92, 

i— ♦283, ^316. 
Sandberg. 93, 1— *301; 94, i— ♦321, 411; 95, i— ^210. 
Standard. American Society Civil Engineers. 91, 1—177, 181, tl97, t278; 

93, ii— 114, 134, 169. 
56-lb. rail, C, B. & Q. R. R. 90, ii— ^173. 
60-lb. rail, Quebec Central Ry. 92, i— ^284. 
75-lb. rail, Suggested design by W. A. Gunn. 91, i— ^498. 
80-lb. rail: 

Great Northern Ry. 92, i— ^152. 

New York, Lake Erie & Western R. R. 90, i— •111, 135. 
82-lb. rail, Berlin City Ry. 90, ii— ^74. 
85-lb. rail. Bait. & Ohio R. R. 91, ii— ^51. 
90-lb. rail: 

Chic. & South Side Elevated Ry. 92, i— ^57. 
Lehigh Valley R. R. 96, i— ♦118. 
95-lb. rail, Bost. & Albany R. R. 91, i— ^330. 
100-lb. rail: 

Illinois Central R. R. 97, il— ^268. 
New York Central R. R. 92, i— ^283, ^316. 
New York, New Haven & Hartford R. R. 93, i— ^425. 
Penn. R. R. 92, ii-^^56. 

Sandberg section. 93, i— ^301: 94, i— •321, 411; 95, i— ^210. 
Rail wagons, Bonner, Toledo, Ohio. Handling of freight on electric rail- 
ways. 99, 1— ♦378. 
Railings, Manufacture of, by C. B. Albree, Allegheny, Pa. 98, i — ^222; 99, 

ii— 88, ^92, ♦226. 
Rails: 

Australia. Contracts and manufacture of steel rails. 97, il — 894. 

Basic steel. Use of. in Europe. 96, ii — 135. 

Bending of. (See Ix>comotive wheels. Counterbalancing.) 

Breakage of steel rails. Tests of rails on English railways. 99, il — ^117. 

"07, 11—112" means "Ye«r, 1897, second volume, page 112." 
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Rails: (Continued.) 

Canadian railways. 93, i — •52. 

Center rail for grip traction. Notes on different systems. Sellers' de- 
vice. 93, ii— 117, ♦136. 
Chicago & Northwestern Ry., 80-lb. rail and bridge joint. 98, ii— •200 
Composition of steel rails to insure maximum resistance to wear. 

Tests. By A. J. Moxham. 98, ii— 180, 184. 
Continuous rails: 

Advantages of. History of. 94, i— 202. 

Base support for joint. 95, i — •T. 

Electric railways of Cleveland, Ohio. 94, ii— 123. 

Expansion: 

Barranquilla, Republic of Colombia. 92, ii— 446. 
Discussion. 93, i— ♦43. 

Experiments on the Lynchburg & Durham Ry. By A. J. Wox- 
ham. 92, ii— ♦388, 396; 93, i— 110, 181. 
Noonan rails, Norfolk & Western Ry. 93, i— 376. 
Creeping rails: 

Best method of preventing, Tests by C, B. & Q. R. R. 98, 11—171, 

217. 
Bonzano's anti-creeper. 98, ii — ♦244. 
Curving of rails. 90, i— 493; 90, ii— 467. 
Diagram for strength of standard rails used as beams. Compiled by 

W. M. Wickham. 98, ii— tl80. 
Edge rails, Eastern Ry. of Mass. & New Hampshire. Early railway his- 
tory. 98, i— ^378. 
Electric welding. (See below, Welded rails.) 

Expansion of light and heavy rails. Experiments. 99, ii — 178, 198, 209. 
Foreign practice as to steel rails and rail tests. 90, ii — 162. 
Girder. (See below. Street railway.) 
Heavy rails: 

Advantages of. 93, i— •301. 

New York, New Haven & Hartford R. R. 98, i— ^426. 
Highway traffic; 

Design by U. S. Department of Agriculture. Letters from Mr. Mel- 
ber and Mr. Bliss on use of steel rails on highways. 97, 
ii— •260. 
Economy of. 94, i — 30. 
Neldig's suggestion. 90, i— 228. 

Proposed section. Advantages and cost. 96, i — ^304, 353. 
Raleigh, N. C. Proposed by Dr. Hogg In 1881. 97, ii— 154. 
SpaniEh steel trackway for common roads. 99, ii — ^367. 
History of steel rails in America. By C. E. Potter. 98, i — ^107. 
Indian railways. 92, 11- •614; 97, ii— 190; 98, i— 25. 
Insulating rails from metal ties and bridge floors, N. Y. C. & H. R. R. R. 

96, ii— •ISS. 

Laid on metal floor. 94, ii- 298, ♦410. 

Length of rails. Advisability of Increasing. 98, 11—172; 99, 11—173, 198. 

Manufacture and service. 93, ii — 172; 94, i — 454. 

Melted by electric current. North Attleboro, Mass. 95, 11 — 146. 

Mitered rails. 98. ii— 172; 99, ii— 173. 

New rails and noisy trains. 99, ii — 224. 

New South Wales, Manufacturing plant proposed. 96, ii — 81, 137. 

N. Y., N. H. & H. R. R., Standard rail and splice bar. 91, ii— •306. 

Paved streets, N. Y. C. & H. R. R. R. 94, 1— ^65. 

Prices of steel rails. 91, i— 170; 93, ii— 385, 395; 94, ii— 225, 347, 497: 

97, i— 96. 

Prussian railways, New and heavy rails. 92, II — ^474. 
Quality and service of steel rails. 96, 1 — 111. 
Rack rails: 

Jungfrau railway. 98, ii- ♦370. 

(•) dorofes an ill'istratpd article. (") denotes an Icsct sheet. 
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Rails: 

Rack rails: (Continued.) 

Spiral coil rack and pinion, Quackenboss invention. 91» li — *54. 
Telfener rail, San EUero-Saltino Ry. By J. E. Caccla. 94, li— •184. 
Re-rolling rails, McKenna's invention. 94, ii-~419. 
Rolling steel rails. By D. K. Nicliolson. 90, 1— ♦416. 
Sandberg's paper on steel rails. 90, ii — 167. 
South Australian Government Railways. Standard 80-lb. rail and splice 

bars, with fastenings. 91, U— •408. 
Specifications: 

Heavy rails made west of Alleghanies. By R. W. Hunt 9d, ii— 252. 
New York Central's standard. 93, ii— 300. 
Standard rails on American railways. Tables and notes. 96, i— 410; 

412. 
Street railway: 

German rail for protection of paving. 92, i — •269. 
Gibbon duplex rail. 90, ii— ♦446. 
Girder rails. 92, ii— ♦ISg; 97, ii— ^244. 
Gribble rail. 90, ii— ♦SSe. 
New York City. 90, ii— ♦118; 96, i— ♦223. 
70-lb. rail section. Boston, Mass. 90, ii— ^378. 
Standard rails, Statistics. 92, ii— 413. 

Superelevation of rails on curves. 93, ii— 437; 96, i— 91; 96, it— 190. 
T-rails: 

Advantages over the flat rail. 93, i — 350. 
Denver, Colo. By J. A. Beeler. 93, ii— ^237; 94, 1—382. 
Discussion of subject. 93, ii— 349. 
Filling in between rail and pavement 93, i — 177. 
Practice in various cities. 94, ii— 185, 3o8. 
Saginaw, Mich. 94, ii- 185. 
Terre Haute, Ind. 94, ii— 367. 
Use in paved streets. 94, ii — 341. 
(See also Track, Street railway.) 
Stresses in rails under moving trains. Experiments by Dudley and 

Howard. By P. H. Dudley. 98, ii— ^214. 
T-rails. (See above, Street railway.) 

Tests by Maryland Steel Co., of rails for India. 97, li— 190, 831. 
Tests of steel rails on American and French railways. 90, ii — 162. 
Triple-headed rails. 90, i— 111. 
• Unloading rails. Improved methods. 91, i — ♦307, 331. 
Wear of rails: 

Chicago electric elevated railway. 99, ii — ♦213. 
Box and Severn tunnels. Experience in. 99, li — 132. 
New rails and noisy trains. 99, ii — 224. 
Swiss tunnels. Experiments for three years. 90, ii — 313. 
Wear of rails from different grades of steel, Experience, Nether- 
lands State Railways. 90, i— 390. 
Welded rails: 

Baden fc St. Ivouis Electric Ry., Johnson car. 94, i — 335. 
Brooklyn. Nassau line, Johnson equipment. 98, iir— ♦78. 
Illinois Central R. R. 94, ii— 237. 

Johnson Co.'s equipment. 94. 1-335; 95, ii— 226; 98, ii— •78. 
Molds of cast iron, Falk Mfg. Co. 95, i— 197. 
(See also Electric welding.) 
Wooden rails, Florida, Avon Park Transportation Co., Notes. 95, 11 — 

334. 
World's Fair exhibit. 93, ii— 187. 
Rails as underground conductors, Buffalo, N. Y., Experience. By P. O. 

Rusllng. 96, ii— 299. 
Railway accidents: 

Atlantic. N. J. Phil. & Read. Ry. and Penn. R. R., July 30, 1896. 96, 
ii— 81, 88, 97, 104. 
"07. H— 112" means "Ywir, 1S97, second volume, page n2." 
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Railway accidents: (Continued.) 

Derailment statistics, Canada Southern Division of Mich. Cent. R. R. 

90. ii— 136. 
Fire from oil lamp explosions. 93, ii — 394. 

Fitchburg collision at West Cambridge, Distant signals. 92, ii— 378. 
Freight trains partially air-bralted. By T. A. Roberto. 92, ii— 489. 
Great Britain: 

Year ending Dec. 31, 1899. 90, i— 535. 
1874 to 1890. 91, i— 424, 432. 

1891 report. 92, ii— 212. 

Comparison with American railway accidents. 93, ii — 814. 

Tabular statement for 1894. 95, ii— 259. 

1896 report. Good discipline as a factor of safety in train operatiott 

in England. 97, ii— 105, 225. 
Inexcusable accident, L. S. & M. S. Ry., Hamburg, N. Y. 90, i— 241, 258, 

276, 300, 322, 324, 396. 
Lack of braking power. 99, ii— ♦176. 

Lafayette, Ind. C. C, C. & St. L. Ry. 93, 1—489, ^490, 564, 586. 
Lessons from accidents. 93, ii— 215, 234, 240, 255, 334. 
Mall service, Accidents in. 91, 11—239; 92, i— 157; 94, i— 346. 
N. Y. C. & H. R. R. R., Garrison, N. Y., Oct. 24, 1897. Report New York 

State Railroad Commission. 97, ii— 280, 286, 369, 402. 
Orb bridge, France, Derailment. 92, ii— ^291. 
St. Louis tunnel. Collision under block system, Dec. 81, 1895. 96, 1' -40, 

75. 

United States: 

Years ending June 30, 1888 and 1889. 90, 1—27, 635. 
Comparison with foreign countries. Twenty tables. 92, 1 — ^15& 
179, 225. 

1892 report. Comparison with British railway accidents. 9} 
ii— 294, 300, 314. 

Classification for 1893. 94, ii— 187. 

Seven worst accidents ever recorded. 96, 11 — 90. 

Year ending June 30, 1897. Saving in lives and limbs by use of car 
couplers. 99, i— -41. 
(See also Bridge accidents; Electric railways. Accidents; Railway em- 
ployees.) 

Railway accounting: 

Klrkman's system. 94, 1—401. 

Maintenance of Way Department. Records and reports. 94, 11 — ^211. 
Railway clubs, Rise of. 94, i — 410. 

Railway congresses. International. 93, 11-70; 94, 11—8; 95, 11—48, 88, 96. 
Railway construction: 

Effect of invention upon the railway and other means of intercomma^ 

nication. By Octave Chanute. 91, 1 — 419. 
Notes and maps on construction in United States. 90, 1 — ^20, 205, 208, 
343, 348, 389. 398, 413. 421, 559, 565; 90, 11-95, 102, 229, 268, 278, 
483, 487, 575; 91, 1— ♦13, 16, 204, t210, t343, 349, 567, t570; 91, 
ii— 94, 101, 304, 311, 508, 514; 92. 1— ♦13, t78, 82,1220, 224, 228, 
352, t361. 632, t639; 92, 11- tl05. 108, t341, 347, 348, t540, ^570, 608; 
93, 1—204, t208; 96, 1—14; 97, 1—15, 191; 98, 1—17, 217; 98, 
11-313: 99, 1—49. 
Railway corps of European armies. 93, 1 — 20. 
Railway crossings. (See Grade crossings.) 
Railway division and its work, N. Y., L. E. & W. R. R., Delaware DiyisloiL 

96, 1— ♦18. 26. 
Railway economics. By H. S. Haines. 94, 1—402. 
Railway employees: 
Accident statistics: 

1874 to 1889, Great Britain and United States. 90, 11—668. 
Year 1891. 93, 11—138. 

(*) denofes an illustrated article. (t) denotes an Inset sheet. 
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Railway employees: 

Accident statistics: (Continued.) 
June 30, 1893. 94, ii— 17. 

June 30, 1897. Use of automatic car coupler. 99, i — 41. 
English employees, Hours of labor and wages. 91, ii — 361, 37L 
Misled by statements of public press. 94, ii — 276. 
Relations with railways. 95, ii— 263. 
Selection of employees. 94, i— 239. 
Statistics for 1889, 1891, 1892 and 1893. 90, i— 417; 93, ii— 100, 300; 94, 

ii— 187. 
Wages paid in United States. 90, ii— 504. 
Railway engineering and maintenance of way departments: 
Delaware Division, N. Y., L. E. & W. R. R. 96, i— ^18. 
Organization cf departments. 99, i — 58, 90. 

Practice of various railways. Abstract of E. E. R. Tratman's paper. 
99, ii— 257, 290, 418. 
Railway expenses: 

Cutting down of, 1894. 94, ii— 490. 
English railways, 1871, compared with 1888. 90, i— 318. 
(See also Railways, United States, Statistics.) 
Railway field work and laying out of works. By A. M. Wellington. 90, 

i— ^19, ^90, ♦138, 321. 
Railway laboratories. 91, i— 621; 97, i— 384. 
Railway laws, Need for uniformity in United States. (Page map and table 

showing powers of railway commissions.) 92, i — 353. 
Railway location: 

Discussion at Society meeting. 93, ii — 293. 
Economics of: 

Northern Pacific Ry. Book of rules and instructions. 99, 1 — 248, 

251, 262, 266; 99, Ii— 57, 136. 
Value of reducing curvature. Rule for estimating value. 99, 
11—57. 136. 
Railway map and profile records. By V. K. Hendricks. 99, i — 109. 
Railway museums: 

Baltimore, Md., Proposed. 93, 11—274. 
C:hlcago, Proposed. 94, i— 125. 
England, Proposed National Museum. 97, ii — 136. 
Railway pooling. 93, ii— 245; 94, 11—490; 96, ii— 120, 122, 154; 97, 11—392. 
Railway rates: 

Bait. & Ohio R. R., Plan for maintenance of rates. 98, 11 — 416. 

Buffalo to Pacific Coast, Reduction in rates. "Battle of quotations." 

98, 11—361. 
Discussion. By K. S. Haines. 94, i — 402, 410. 
Massachusetts, Comparison with zone systems of Austria and Hungary. 

92. i— ^242. 
Powers of railway commissioners in the several states. 94, 1 — 361. 
Reasonable rates. (Review of Mr. Newcomb's paper.) 95, 1 — 121. 
Reduction of rates in the United States, 1867-1896. 98, 11—136. 
Regulation of rates: 

Power of Interstate Commerce Commission. 97, 11 — 184. 
U. S. Supreme Court decision against traffic associations. 97, 1 — 184, 
328 ; 98, 11—264. 
Texas, Rates regulated by valuation. 94, 1—302, 308. 
Zone system: 

Austro-Hungrary. 90, i— 416: 90. 11—15. 41: 92, 1— ♦242. 

Ireland. C. B. & P. Ry. 92. I— ♦269; 93. 1—272. 

Recommended for England and United States by E. L. Sheldon. 91 

1—106. 
Russian railways. Cheap rates. 99, II — 97. 
(See also Freight rates: Street railway fares.) 
Railway relief departments. Statistics for 1895. 97. i— 345. 
Railway right of way. Table for computing. 90, i — 567. 

*'n7, 11—112*' means "Yoar. 1S07. second volume, page 112." 
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Railway safety appliances. (See Air brakes; Brakes; Car couplers.) 

Railway schemes: 

Dallin's scheme, New York to San Francisco. 94, ii— 92, 298. 

Elevated electric railway between New York and Chicago. 93, 11—434. 

Kansas City, Mo., to San Diego, Cal. Curious proposal by U. S. Com- 
missioner of Railroads. 98, ii— 344. 

North and south air line, west of Mississippi River. 93, ii — 434. 
Railway scrap pile. Utilization of. 94, ii — 472. 
Railway securities. 94, i— 199; 94, 11—131. 
Railway shops. (See Shops and factories.) 
Railway signals. (See Signals, Railway.) 
Railway station indicator, Allison, for cars, to be operated by brakeman. 

91, i— ♦ISl. 
Rallwav stations * 

Bay City, Mich., Mich. Central R. R., Notes. 90, ii— ♦576. 

Beaver, Pa., Pitts. & Lake Erie R. R., Details. By K. J. C. Zinck. 99, 
i— ♦29, 42. 

Berlin-Metropolitan Ry. 98, ii— 1214. 

Boston elevated railway. Competitive designs. 98, i — 1207. 

Chic. & Alton R. R., Springfield, 111. Floor plan and general view. 96, 
i— ^34. 

Design of railway stations. By R, M. Parkinson. 90, il— ♦476; 99, 
i— 25, 348. 

Detroit, Mich., Fort St., Designs for Union station. 91, i— 199. 

Duluth. Minn., C, St. P., M. & O. Ry., Plan of terminal arrangements. 
98, i— ^90. 

Elevated railways, Chicago. 92, i— 158, ^462. 

Embellishment of grounds. 99, ii — 199. 

Fort Payne, Ala., Ala. Gt. Southern R. R.. Plans. 91, ii— ^228. 

Glasgow underground railway. 94, ii — ^312. 

Grand Central Depot, New York, Enlargement of. 98, i— ^12; 99, 1—402. 

Grand Rapids, Mich., Grand Rapids & Indiana Ry. 90, i— 218. 

Head house plan. Disadvantages, Omaha, Neb. 96, ii — 40. 

111. Central R. R., Chicago. 92, i— ^425; 93, 11—229. 

Jersey City, N. J.. Penn. R. R. 91, ii— ^315; 99. ii— 1212. 

London, Liverpool St., Largest in England. 94, i — 124. 

Lowell, Mass., Host. & Maine R. R. 94, i— 421. 

Macon & Birmingham Ry., Standard buildings. 92, i — 1531. 

Middletown, N. Y. 92. ii— ^604. 

Montgomery, Ala.. L. & N. R. R.. Arrangement and design. 97, 11 — ^tll4. 

Nashville, Tenn., Louisville & Nashville R. R. 93, 1— ^593. 

N. Y. C. & H. R. R. R., Standard "overtrack" stations, Harlem depres- 
sion. 90, 1- ti26, neo. 

Newark, N. J., Penn. R. R.. Subway under tracks. 91, i — ^146. 

Omaha, Neb.: 

Burlington Station. 99, 1—1278. 

Union station. 96, il— 40; 99. i— +342, 397. 
Paris underground railway. 94, ii — +313. 
Phil., Broad St., Penn. R. R. 92, ii— ^321, ♦338. 

Pittsburg, Pa.: 

Penn. R. rv. 98, ii— ^316. 

Pitts. & Lake Erie R. R. By Burcham Harding. 99, ii— 372. 
Providence, R. I.. New terminal. 97, 1 — ^60. 
Quincy, 111. C, B. & Q. R. R. 99, 1—^102. 
St. Louis. Mo.. Union Station. 91, ii— ^300. 
Stockbridge, Mass. 93, il— 1427. 
Syracuse, N. Y., N. Y. C. & H. R. R. R. 94, ii— 248. 
Toronto, Canada. 94. 11- ♦531. 
Wash., D. C, Union St. 98, i— 1398. 

(♦) denotes an lllustraud article. (t) denotes an Inset sheet. 
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Railway stations: (Continued.) 

(See also Freight statious; Railway terminals; Railway yards; Train- 
sheds.) 
Railway superintendent and his v.ork. 96, 1 — 26. 
Railway surveying in tropical forests. 98, ii — 303. 
Railway terminals: 

Boston, New Southern station. 97, 1—126, 145; 97, ii— 21; 98, 1— 19S; 
gg ^ 392. 

Buffalo, Lehigh Valley R. R. 94, i— ♦SIO. 

Car famines and railway terminals. 99, ii — 403. 

Chicago elevated railways. (See Elevated railways, Chicago.) 

Construction of terminals. By E. K. Turner. 96, ii— 303. 

Design of rapid transit railway terminals, '^^y W. L. Derr. 96, i — ♦397. 

Harlem Transfer Co., New York, Freight yards. 98, ii- ♦401. 

Jersey City, Penn. R. R. 90, ii— ♦572; 91, ii— 1276, ^315; 99. ii— 1212. 

Louisville, Ky., Union station and terminal. 91, ii — ^73. 

Mexican National R. R. at Manzanillo. 94, ii — ^7. 

Montreal, Canadian Pacific Ry., Dalhousle Square station. 96, ii — •484. 

Nashville, Tenn., L. & N. R. R. 93, i— ♦593. 

New Orleans, New Orleans & Western R. R. 95, 11— ^348. 

New York port, River front difficulties and proposed improvements. 

Views of Mr. Buchholz. 98, i— 154, 161. 
Pittsburg, Pa., Pitts. & Lake Erie R. R., New station. By Burcham 

Harding. 99, 11—372. 
Providence, R. L 90, ii— ^99; 97, i— ♦59. 
Quincy, 111., C, B. & Q. R. R., Improvements. 98, i— ♦ISO. 
Toronto, Esplanade question. Wellington's report. 90, i — ^4, 42. 
Waterloo, England, Lond. & Southwestern Ry. Switch and signal 

plant. 92, i— ♦622. 
West Shore R. R., Franklin 7 c., New York. Freight and passenger 

ferry terminals. 91, ii— ♦480. 
(See also Freight stations; Railway stations; Railway yards; Train 

sheds.) 

Railway tickets: 

Bill to abolish ticket scalping in Congress. 97, 1 — 27. 

Milliken's system of tickets, steel disks, for elevated railways and fer- 
ries. 92, i— 126. 

New York law against ticket scalping. 97, 11—168; 98, 11-337. 

Railway companies and scalpers. 94, i — 542. 
Railway ties. (See ties.) 

Railway traffic associations. (See Railway rates, Regulation.) 
Railway transportation. Revolution in. 99, 11—272, 288, 304, 337. 
Railway velocipede, Kalamazoo Co. 95, i — ^127. 
Railway yards: 

Chicago Union Transfer Ry. Co., Freight yards. 90, I— ^126. 

Compressed air and hydraulic machinery. 94, ii — ^8. 

Cost of, Boston, Commissioner's report. 94. i — 443. 

Design of. By R. M. Parkinson, 90, ii— ^476; By W. L. Derr, 96, i— ♦395, 
401; By T. Appleton, 96. ii— 27, 43. 

East Tenn.. Va. & Ga. Ry., Knoxville. Tenn. 93, 11- ^349. 

English railways. 95, ii— 24, ^29. 

Gravity yards, Ix)ndon & Northwestern Ry. By E. K. Turner. 94, i — 
♦444. 

Improvements needed in railway yards. 94, 1—450. 

Lehigh Valley R. R., East Buffalo, N. Y. 94. i— ♦SIO. 

N. Y., L. E. & W. R. R., Port Jervls, N. Y., Yards and sidetracks. 96, 
i— ^21. 

Poling in yards. Wllliamstown. Mass. By E. K. Turner. 94, i— ^444. 

Rails in yards, Use of heavy rails by New York Central R. R. 96, i — 
304. 

Requirements of railway yards. 94, 1 — 280. 

•'J)7. ii— IVi" menvB *'Yr>ar. ISOT. second volume, page 112." 
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Railway yards: (Continued.) 

Sand track for stopping runaway cars, Dresden, Germany. 96, i — ♦280. 
Union Pacific R. R., Cheyenne, Wyoming. 91, 1— ^444. 
(See also Freight stations; Railway terminals; Trainsheds.) 
Railways: 

Aerial, Chase's scheme. 94, 1 — 322. 
Africa: 

Cape Colony, Extensions. Condition of property. 93, 1 — 615; 93, 
11— 5; 94, 11—7. 

Principal lines completed, under construction and projected. Afri- 
can Continental Ry. 99, ii— 206. 

Soudan, in Egypt. Locomotives of twelve-wheel type. 97, 11 — 97. 

South African railways. 96, i— 44; By F. W. Wilson, 97, 11 — 43, 805 
Alabama Midland. Notes. 90, i— 248. 

Alaska, White Pass & Yukon Ry. Detailed description. 99, 11— ♦218. 
American railways compared with English railways. 90, 1—41; 91, 1 — 
61; 91, ii— 14, 334, 1338; 93, i— 36, 249, 420; 93, U— 157, 837; 94, 
i— 548. 
Argentine Republic: 

State management and inspection. 92, 11 — 221. 

Transandine Ry. 90, ii— 365; 92, 1— ♦J44. 
Arizona Southeastern. Light mineral rai>^ay. Notes on op*, ration. By 

James Douglas. 99, 1 — 157. 
Atchison, Topeka & Santa Fe: 

Absorbed St. Louis & San Francisco system. 90, 1 — 540. 

Block signaling. 99, i— ^198. 

Elevations and grades. 97, 1 — 1365. 

Engineering and maintenance of way departments. 99, 11 — 257. 

Improvements for World's Fair traffic. 93, 11—238. 

Roadbed. 94, ii— ♦197. 

Trestle washout at Revf re, Mo. 92, i — 486. 
Atlantic & Danville: 

Car transfer bridge, West Norfolk, Va. 95, 11—^178. 

Notes. 90, 1—162. 
A.ustT*alia* 

Brief account. Mileage, 18'i.)-1891. 91, 11—407. 

Construction in districts suuject to inundation. Low-level system 

advocated by George Phillips. 98, 11-204. 
New South Wales: 

Block system. Notes. 94, i— 339, 503. 

. .ocomotives, Baldwin ten wheel. Report of government com- 
mission. 92, Ii— 56, 84, 159, 255, ♦267. 

Report for year ending June 30, 1891. 91, ii— 345. 

Track exhibit at World's Fair. 93, ii— 186. 
Normanton & Croydon, Queensland. 95, 11 — 354. 
Pioneer construction in new countries. Field for the American 

engineer. 98, ii— 200. 
Report for 1892. 93, 1—377. 
South Australia: 

Earnings, working expenses and mileage. 91, 1 — 129. 

Report ending June, 1891, Notes from. 92, i — 385. 
West Australia, Cost of light railways. 96, 1—137. 
Austria, Increase in length of trains. Statistics. 90, 1—^272; 91, 11— 

461. 
Baltimore Belt line. (See Tunnels, Baltimore Belt R. R.) 
Baltimore & Eastern Shore, Opening of. 90, 11—251. 
Baltimore & Ohio: 

Bridge at Cheat River, West Va., and Harper's Ferry improvement!. 

By C. B. Smith. 94, 1- ^298, 343, 408. 
Early history. By Mendes Cohen. 92, 11—7, ^29. 
Historical exhibit of locomotives. 93, 11—214, 274, 398. 

(•) denofes an Illustrated article. ft) denotes an inset sheet. 
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Railways 

Baltimore & Ohio: (Continued.) 

Improvements for World's Fair traffic. 93, 1 — 533. 
Notes. 98, i— 14. 
Baltimore & Ohio Southwestern, Freight transportation. 97, 11 — 169. 
Behring Straits Ry., Scheme for connecting America and Asia. 90, 11 — 

464. 
Belgian State Railways, Notes on track, locomotives and rolling stock. 

91, 11— ^46. 

Bicycle. (See Bicycle railways.) 

Birmingham Mineral Ry., Ala., Bridge disaster at Cahaba river. 97. 

i— ♦£. 
Bolivia, New lines. 93, ii— 307, 356. 
Boston & Albany: 

Accident at Chester, Mass. 93, 11— *192, 195, 215, 219, 255, 259, 275, 

276, 317, 514. 
Grade crossing at Newton, Mass. Track depression. 93, li — 9, 97, 

1— ^164. 
Notes. 99, 11—350. 

Boston & Maine: 

Collision of freight trains. White River Junction, Vt. 90, 11— ♦8. 

Interlocking plant. Pneumatic, Boston terminal station. 95, i — 378. 

Notes. 99, 11- *350. 
Boston, Revere Beach & Lynn, Rowell-Potter automatic safety stop. 

92, 11-369. 

Branch lines, Value of. 94, 11-400. 

Brazil: 

Bahia line, Proposed construction. 93. ii — 425, 500. 

Operation during the revolution, 1893. 94, ii— 18. 

Report on railways. 91, i — 44. 
Buffalo & Susquehanna. Track and engines. 94, 11^9. 
Camden & Amboy, Origin and early history. 91, 11 — ♦561. 

Canada: 

Canadian Pacific: 

Annual report. 90, i — 498. 

Arbitration case. 91, ii — 413. 

"As seen by an engineer." History of construction. By T. C. 

Clarke. 95. ii— ♦355. 
Crow's Nest Pass extension. 98, 1-165, 201. 
Derailment near Pembroke, Ont., March 12, 1890. 90, i — ♦SSO 
Elevations and grades. 97, 1 — 1365. 
Minor structures. 90, 1 — 1488. 
Notes on track and rolling stock. 93, 1- ♦53, 481; 95, 11—316; 

97, 11-141. 
Replacing wooden trestles with earthwork. 95, 11 — 361, ♦364; 

96, i— 10. 
Stony Creek viaduct. 94, 11- 184, 378. 
Vancouver to Montreal, Notes. 97, 1 — 29. 
Early communication between Canada and New England. Poor's 

projects. 92, 11—102. 
Intercolonial Ry., Notes. 97, 11—140. 

Quebec, Notes on the most Important railways. 97, 11 — 140. 
Quebec, Montmorency & Charlevoix, Track and rolling stock. 98» 

1— ♦54, 206. 
Statistics for 1891. 92, 11—195. 

Winnipeg & Hudson Bay. 94, 11-342; 95, 11—136, 256. 
Cape Colony. (See above, Africa.) 

Cape Fear & Yadkin Valley, Opening of 84-mlle extension. 90, 1 — 187. 
Cartagena & Magdalena. (See below, Colombia, S. A.) 
Center rail system, Sellers. Notes on different systems. 93, 11 — 117t 
♦136. 
••97, II— 112" means "Year. 1R97, second volume, page 112." 
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Railways: (Continued.) 
Central America: 

Construction of railways, Notes on. By W. E. Curtis. 93, i — 616. 
Notes on various lines in connection with the Intercontinental Ry. 

Report of Commission. 99, i— tl79, 184, 204. 
(See also below, Guatemala Northern; Intercontinental; Nicaragua; 
Tehuantepec.) 
Central London. (See Electric railways, Underground.) 
Central Pacific. Settlement of debt to United States government. 99, 

i— 136. 
Cheapest in the world, Dublin & Wrightsville Ry., Georgia. 90, ii— 120: 

91, i— 253. 
Chesapeake & Ohio: 

Accident at White Sulphur Springs, West Va. 90, i— ^33. 

Block system for single track tunnel between Lowell and Hilldale, 
Va. Electric train staff system. By Charles Hansel. 98, i^ 
♦124. 

Freight transportation. 97, ii— 168. 

Improvements for World's Fair traffic. 93, 11—18, 127. 

Notes. 94, i— 286. 
Chicago & Alton: 

Accident at Elkhart, Ind. 99, 11—217. 

"Alton Limited" train. 99, ii— 329. 
Chic, Bur. & Quincy: 

Billings extension. 94, 11-320. 

Fast run from Chicago to Denver. 97, i— 112, 129. 

Fuel consumption of locomotives. 95, 1 — ^50. 

Locomotive statistics, 1865-1890. 91, i — 479. 

Terminal improvements at Quincy, 111. 98, 1 — ♦180. 

Track and rolling stock. 93, 1- *102, tl70, 181, ^218, 259, 579. 
Chicago Great Western, Improvements for World's Fair traffic. 98, 

1—579. 
Chic, Hamilton & Dayton, Accident near Cincinnati. Strong locomo* 

tive. 90, i— 84, 89, 110. 
Chic, Mil. & St. Paul: 

Improvements for World's Pair traffic. 93, 11 — 67. 

Notes on track. 95, ii— 316, 383. 

Signal systems. 94, i— 289, 441; 95, 1— ^237; 95, 11-316, 383. 

Wheel and rail sections. 96, ii- ^154. 
Chic & Northern Pacific, Improvements for World's Fair traffic. 93, 

1— *526, 533, 580. 
Chic & Northwestern: 

Arbitration with the Elgin, Joliet & East Indiana. 94, 11—428. 

Bridges, Rock River and Merrimac 96, 11- tl8. 

Fast run of the Gould special. 91, i — 480. 

Graphical chart of the Peninsula division. 95, i — 60. 

Notes. 94, 1—114; 96, ii— 148; 99, ii— 348. 

Second track construction and improvement of line and grade froni 
Madison to Baraboo, Wis. By H. W. Battin. 97, 1- ♦340. 

Track elevation in Chicago. 96, 11- tll4. 
Chic, Rock Island & Pacific: 

Improvements for World's Fair traffic. 93, 1 — 482. 

Track elevation. (See Track elevation, Chicago.) 

Trestle disaster near Lincoln, Neb. 94, ii— ^195. 
Chicago Union Transfer, Scheme outlined. 92, ii— 44, 234. 
Chicago & Western Indiana, Improvements for World's Fair traffic. 93. 

1—409. 
Chile, Anglo-Chilean Nitrate railway. 94, 1—360. 
China: 

Existing lines and proposed ertenslonfl. By Romyn Hitchcock. 

92, 11—458, 494. 

(♦) denotes an Illustrated arUcle. (t) denotes an inset sheet. 
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Railways: 

China: (Continued.) 

Fiist railway, Account of construction. 96, i — 134. 
Hankow-Canton Ry. concession. American and British interests. 

99, i— 33, 377; 99, ii— 33, 39. 
Imperial Ry. completed. 94, i — 367. 
Manchurian railway. 99, ii — 211. 

Opportunities for American engineers and railway builders. By 
R. Van Bergen, 97, i — 258; By Andrei Kimta and M. R. JefTerds, 
97, 11—88, 90, 395; 98, ii— 200. 
Pioneer construction in new countries. 98, 11 — 200. 
Progress made in China. Prospects for future construction. 90» 
i— 243; 92, ii— 458, 494; 93, i— 321; 96, U— 31; 98, i— 209; 99, 1— 
299; 99, ii— 33. 
Shansi, Proposed railways in. 98, 1— ♦212. 
Cln. & Muskingum Valley, Washout of bridges. 97, 1— *186. 
Cin., New Orleans & Texas Pacific, Smokeless firing with bitumirous 

coal. 99, 11—143. 
Cleveland, Cincinnati, Chicago & St. Louis: 
Accident at Lafayette, Ind. 93, i— 489, 490. 

Danville bridge wrecked by collision of freight trains. 93, ii — ♦159. 
Improvements for World's Fair trafllc. 93, 1—580. 
Notes. 98, i— 14. 
Roadbed. 94, i— ^416; 94, 11—197. 
Colombia, S. A.: 

Cartagena & Magdalena Ry. 94, 1—252, 315, 503. 
Plans for new railways. 95, 1 — 281. 
Colorado. Notes on the Colorado Midland; Denver & Rio Grande; Den- 
ver, Leadville & Gunnison; Manitou & Pike's Peak; Union 
Pacific; Denver & Gulf railways. 99, 1— t210, 249. 
Colorado Midland: 

Notes. 98, ii— 330; 99, 1-1210, 249. 
Runaway on steep grade. 91, ii — 128. 
Columbia & Western, (Canadian Pacific system). Change of gage. 99, 

ii— ^47. 
Competition of steam and electric railways. (See below, Electric trae- 

tion.) 
Connecticut, 1894 report compared with 1893, 96, i — 85. 
Corona do, Cal., Electric and steam power on same track. 95, 11 — 86S. 
Costa Rica, Brief description. 96, ii— 19. 

Cripple Creek, Colo., mining district. By W. P. Hardesty. 98, 11— tl66. 
Cuba, Notes. 95, i— 242. 

Dayton & Hamilton, HaU automatic block system. 94, 11 — ^229. 
Del., Lack. & Western: 

Block system. 94, i— 50; 94, ii- ^229, 300. 
Interlocking plant at Buffalo. 93, 11 — ^490. 
Notes. 99, 11- ^348. 
Vanderbilts' purchase. 93, 11 — 334. 
Denver, Colorado Canon & Pacific Ry. project. Surveys. 90, 1— 18S, 

233, 252, 27t ^00; 90, ii- ♦341, 349, ^353. 
Denver. Leadville & un. ison. Notes. 99, 1 — ^210. 
Denver & Rio Grande: 

Collision at Newcastle, Colo. Report on condition of Plntsch gaf 

cylinders. 97, ii— 177, 217. 
Notes. 98, ii— 330; 99, 1—210. 
Notes of a trans-continental trip. 96, 11 — ^242. 
Standard track and three-rail switch work. 96, 11 — ♦246. 
Dodge City, Montezuma & Trinidad, Statistics of operation. 94, 1—10. 
Dominion Atlantic, N. S., Notes. 97, 11—141. 
Dublin & Wrightsville, Ga., Cheapest railway In the world. 90, 11-120; 

91, 1—253. 
Duluth & Iron Range, Notes on track and rolling stock. 97, 11—149. 

••97, 11—112" meani "Year, 1897, second volume, page 112." 
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Railways: (Continued.) 

Ecuador, Guayaquil & Quito proposed line. 99, 11— ♦98. 
Electric traction: 

Advantages and disadvantages. 99, 11 — 14, 24. 

City & South London Ry. 92, i— 207. 

Comparative cost of steam and electricity. 92, 1—207; 99, 11—14, 

24. 
Competition with steam. By W. B. Hall, 90, 11—27, 29, 36; 92, 

i— 207; By T. L. Greene, 94, 1—532; 95, 1—192, 368, 402; 99, 11— 

14, 24, 104. 
Development, possibilities and probabilities. 91, 1—61; By F. J. 

Sprague, 92, ii— 20, 33; 95, li— 24, 26; By M. H. Gerry, Jr., 97, 

li— 179. 
Erie R. R., Buffalo & Lockport Ry. Co. Passenger and freight ser- 
vice. 98. ii— 'ISS. 
Hicrh SDeed service 99 ii'^~104. 
Limitations of steam and electricity. By W. E. Hall, 90, 11—27, 29, 

36. 
N. Y., N. H. & H., Third rail system. 97, 1— ♦318; By N. H Heft, 

97, ii— 296, 299. 
New York Supreme Court decision. 95, 1—368. 
Penn. R. R. Feeders Instead of rivals, New Jersey system. 95, 

i— 402. 
Same track with steam: 

Coronado, Cal. 95, ii— 363. 

Ken. & Ind. Bridge Co. Ry. 95, 11— tl31. 

People's Ry. Co., Pa. 95, ii— 277. 
Tests on Metropolitan Elevated Ry., Chicago. 97, 11—179. 
(See also Locomotives, Electric.) 
Elgin, Joliet & East Indiana, Arbitration with Chic. & Northwestern. 

94, ii— 428. 
Elkhart & Western, Standard pile trestle. 95, i— ♦295. 
England: 

Americanizing of English railways. 96, 11 — 343. 

Brakes and rolling stock on English railways. 92, 1 — 99, 228; 93, 

ii— 8, 156, 186. 305, 392, 512. 
Bristol Port, Track, locomotives and rolling stock. 91, 1 — ♦568. 
Clifton Extension, Notes on. 91, i— 569. 
Compared with American railways. (See above, American.) 
Cost of working passenger traffic, 1871 compared with 1888. 90, 

i— 318. 
Early English railway humor. 90, 11-^567. 
Engineering and maintenance of way departments. By E. E. R. 

Tratman. 99, ii— 258. 
Great Eastern, Track, locomotives and rolling stock. 91, 1 — 242. 
Great Northern, Track, locomotives and rolling stock. 91, 1 — ♦ISe. 
Great Western: 

Locomotive exhibit. World's Fair. 93, ii— 267. 

Locomotives, Standard gage for broad gage track. 9C, 1 — ^178. 

Longest continuous run in the world. 96, li — 333. 

Track, locomotives, rolling stock and stations. 91,1 — ^174, ♦195, 
242, 523. 

Widening railway. 92, 1— ^626. 
Hours of labor of employees. 91, 1 — 118. 
Lancashire & Yorkshire, Track, locomotives and rolling stock. 91, 

1— ^304. 
Leicester & Swannington, Brief history. 92, i — 284. 
"Light railway," Construction of, under consideration. 95, 1—41, 

120, 240. 
Lond., Brighton & South Coast, Track, locomotive and rolling 

stock. 91, 1— ♦278. 
(*) denofes an illustrated article, (f) denotes an inset sheet 
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Railways: (Continued.) 

Lond. & Northwestern: 

Creosoting plant, locomotives and construction of tunnel. 93, 
i— 25, 267. *423, ♦603. 

Track; locomotives, rolling stock, operation, Crewe Works and 
steamers. 91, I — ♦340. 

World's Fair exhibit. 93, ii— 57, 185, 257. 
Lond. & Southwestern: 

Saloon cars. 93, i— 266. 

Switch and signal plant, Waterloo terminal. 92, i7-*622. 

Track, locomotives, rolling stock and stations. 91, i — ♦381. 
Manchester, Sheffield & Lincolnshire, Track, locomotives and roll- 
ing stock. 91, i— ^390. 
Metropolitan, Track, locomotives, rolling stock, traffic and Neasden 

Works. 91, i~^421. 
Midland: 

Dining cars. 93, ii— 8. 

Engineers, Hours of service. 95, i — 207. 

Track, locomotives and rolling stock. 91, i — ^438. 
Midland, Dore & Chinley Branch, Construction of tunnels. 94, i — 

227. 
Midland & Southwestern Junction, Notes. 91, i — 570. 
North London. Track, locomotives and rolling stock. 91, i — ♦477. 
Northeastern, Track, locomotives and rolling stock. 91, i — •493. 
Passenger accommodation and fares. 92, 1 — 114; 92, 11 — ^133; 93, 

1—293, 317, 344, 385. 
Railway mania of 1846. 90. 1—355. 

Safety appliances. Board of Trade circular. 90, 1 — 39, 42. 
Severn & Wye & Severn Bridge, Notes on track and locomotives. 

91, 1—569. 
Southeastern, Track, locomotives and rolling stock. 91, i — 16, 218, 

♦493. 
Stations and yards for freight. 95, 11—24, ^29. 
Transportation costs compared w^lth American railways. 91, 1 — 61. 
Various notes on English railways. 90, 11-375; 93, 1—420. 

Erie: 

Electric traction, Tonawanda to Lockport, N. Y. 98, 11 — ♦ISS. 

Engineering and maintenance of w^ay departments. 99, ii — 257. 

Notes. 96, 11—146; 99, 11-348. 

Rating freight trains on tonnage basis. Long locomotive runs. 96, 
ii— 56. 
European railways. Various notes. 93, i— 70, 150, 275, 418, 444. 
Everett & Monte Cristo, Details of construction. By S. B. Fisher. 93, 

II— ♦266. 
Finland. American locomotives in. 99, ii — ♦23. 

France : 

Ceinture Ry., "Belt Railway" of Paris, Track, locomotives and roll- 
ing stock. 91, 11—^25. 
Locomotive Exhibit, World's Fair. 93, ii— 258. 
Northern Ry., Track, locomotive and rolling stock. 91, ii — ♦26. 
Paris, Lyons & Med., Electric traction on mining branch. 96, i-^ 

♦327, 387. 
Rail sections. 93, it— 346. 

State aid. Condition of public treasury. 95, 1 — 304. 
Western Ry., Track, locomotives and rolling stock. 91, ii— ♦26. 
Free railway construction vs. governmental railways. By E. B. Dorsey. 

91, i— 525. 
Georgia Southern & Florida, Notes. 90, i— 248. 
Germany: 

First railway. 91, 11—^474; 93, i— 404. 

Berlin, Underground railway projected. 92, 1—441. 

"97, il— 112" means "Year, 1897, second volume, page 112." 
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(Railways: 

Germany: (Continued.) 

Berlin-Metropolitan and Belt lines. General descriptions. Rail- 
way station. 98, ii— 1213. 
Government ownership: 

Europe, State ownership. 93, i— 444. 

France, State aid. Results of system. 95, i — 304. 

Government ownership advocated by President Blackstone of Chic 
& Alton R. R. 90, i— 205, 206, 254. ' 

Government regulation and its practical effects. 93, ii — 10. 

State control of stock and bond issues, Mass. 96, ii — 200, 250. 

State ownership of railways. 90, ii — 236. 

Statistics of foreign railways. 94, ii— 325, 512. 

Texas, State regulation and valuation. 95, i — 152. 
Grand Trunk: 

Notes on track, bridges, locomotives, cars, etc. 93, i — ♦SS; 97, ii — 
140. 

Roadbed, St. Clair tunnel. 94, ii— ♦197. 
Graphical chart, Chic. & Northwestern Ry., Peninsula division. 95, 

i— ♦60. 
Gravity. (See Gravity railways.) 
Great Britain. Statistics. .96, ii— 394; 98, ii— 129. 
Great Falls & Canada, Notes. 90, ii— 357. 
Great Northern: 

Accident, Trestle failure near Superior, Wis. 99, i — ^374. 

Bridge, Pend d'OreiUe, Falsework construction. By J. F. Jackson. 
93, i— ^228. 

Pacific extension, Gradients. 93, ii— 272. 

Track and engines. Relation of. 95, ii — 53. 
Guatemala Northern. 96, ii — ♦H. 
Gulf, Colorado & Santa Fe, Blanks for bridge reports and records. 99, 

i— 363. 
Highest in the world. Central Ry. of Peru. 96, ii— 366. 
Honduras, Syndicate formed to construct transcontinental railway. 97, 

ii— 273. 
Illinois: 

Laws, History of. 96, i— 89, 172. 

Statistics, 1891. 92, ii— 76. 
Illinois Central: 

Engineering and maintenance of way departments. 99, ii — ^257. 

Improvements for World's Fair traffic. 93, i— 408. 

Notes. 99, ii— 348. 

Rails, New 100-lb. 97, ii— ♦263. 

Roadbed. 94, ii— ♦197. 

Shops at Burnside. 96, i— 1402; 96, ii— 134, t58. 

Track depression in Chicago. 96, ii— 173, 321. 
Incline. (See Cable railways. Incline; Electric railways. Steep grade;* 

Gravity railways; Rack railways; Railways, Mountain.) 
India: 

Convention of executive officers. Management of railways. 93, 

1—283, 329, 420, 422. 
English practice, compared with other colonies and with United 

States. 92, ii- 103, 594. 
EJxtension of railways. 92, 1 — 99. 
Meter gage system. 92, il — 103. 

Mushkaf-Bolan Ry. 93, i— 268, 363; 93, 11—383; 94, ii— 27. 
Northwestern Co., Chenab river bridge and training wallB. 9% 

Notes on Indian railways. 93, i— 420. 

Operating expenses, 1887-1893. 91, 11—622; 94, i— 126, 189, 470. 
Pioneer construction in new countries. Field for the American en- 
gineer. 98, 11-200. 

(♦) denotes an illustrated article, (t) denotes an Inset sheet 
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Railways: 
India: (Continued.) 

Stand? d rail and tleplate. 92, ii— ♦614. 
Industrial railway, Hunt. 92, i— ♦600. 

Intercor winental railway. History. Work of survey parties. Report 
of Commission. 90, U— 204; 92, i— 150; 93, i— 82, 159; 99, i— tl79 
184, 204. 
Iowa Central, Curious collision of freight trains. 90, ii— ♦427. 
Ireland: 

C, B. & P. Ry., Zone system of fares. 93, i— 272. 
Notes on Great Southern & Western Ry. and Midland Great West- 
ern Ry. 91, i— ^608. 
Italy: 

Notes on peculiar features. 92, ii — 39. 
Protection against torrents and earth-slides. 92, ii — ♦260. 
Japan: 

Formosa, New railway. 99, ii — 49. 

Island of Yesso or Hokkaido, Brief descriptions. By S. Tanabe 
99, i—nn. 

Progress, 1872-1899. 99, ii— 377. 
Jerusalem & Jaffa, Notes on length, rolling stock, stations and cost 

93, i— 441. 
Jungfrau. (See Rack railways.) 
Jura-Slmplon. (See below, Switzerland.) 
Kansas City, Pittsburg & Gulf. History, location, track, bridges, shops, 

industrial conditions and resources. 98, i — 116, 162. 
Kentucky & Indiana Bridge Co., Steam and electric trains on same 

track. 95, 11— tl31. 
Knoxville Southern, Difficult location in Polk Co., Tennessee. 91, 

i— ♦453. 
Korea, First railway. 98, ii— 188. 
Lake Erie & Western: 

Physical characteristics. 95, i— 272, 279. 

Renewals of timber bridges with permanent structures. 96, ii — 96 
Lake Shore & Mich. Southern: 

Collision at Hamburg, N. Y. 90, i— 241, 253, 276, 300, 322, 824, 896. 

"Exposition flyer," from New York to Chicago. 93, ii— 2, t8. 

Fast run, Chicago to Buffalo, Oct. 24, 1895. 95, ii- 293, 297. 

Freight rates. Decrease in, from 1854 to 1895. 94, ii— ♦IS. 

Improvements for World's Fair traffic. 93, 1—481. 

Roadbed. 94, 11—197. 
Lehigh Valley: 

Buffalo terminals, roadbed, tool houses, track, etc. 94, 11 — ^12, 50, 
♦197, 325, ^404, 610. 

Collision at West Dunellen, N. J. 99, 1—17, •47. 

Extension to Buffalo. 90, i— 228. 
Light railways: 

Arizona Southeastern Ry. A light mineral nUIway. By Jamei 

■^ Douglas. 99. 1—167. 

Cost of construction considered In England. 95, 1—41, 120. 

Discussion at Institution of Civi] Engineers. By A. C. Paine. 99, 
i— 421. 

Gage of light railway. 93, 11-71. 

Geneva, Notes. 95, 1—199. 

New South Wales. 94. 1—503. 

Prussia. Notes. 94, 11—178. 

Long Island: 

Accident at Parkville. 93. 11-12, 194, 240. 

Brake equipment. 93, 11—234, 277. 

Brooklyn terminal improvements and East River tunnel. HlBtory. 

Legislation. 97. 1—22. 24. 321, 337; 99, 1—816, ^819, 888. 
Rail sections of 1856. 93, 11—176. 

"07. ii -\VJ." means "Year, 1M)7. second Tolume, page 112." 




RAILWAYS. 211 

Railways: 

Long Island: (Continued.) 

Water supply station. Wells near Jamaica, L. I. By C. A. Hague. 

96, i— ♦114, 120. 
Louis., New Albany & Chicago, Accident near Carmel, Ind. 90, 1—97, 

108. 
Maine Central, Notes. 94, ii— 379; 96, ii— 97, 104; 99, 11—351. 
Manila, Philippine Islands, Financial condition. 93, 1—306. 
Marietta & North Georgia, Notes. 90, il— 214. 
Marquette & Iron Range, Electric power on steep grade. 96, 1—1. 
Massachusetts, Commission reports. 91, 1—176; 92, 1—249, 274; 98, 

1—247; 95, i— 79; 97, i— 54. 

Mexico: 

Construction, 1889-1890. 90, 1—421. 

English and American railway practice. 90, 1 — 280, 401. 
Mexican National, Loop terminal at Manzanlllo. 94, 11 — *7. 
Mexican Southern, Brief description. 91, 11 — 174. 

Michigan Central: 

Derailments on Canada Southern Dlylslon for six years. 90, 11—136. 

Double-headed trains. 93, ii— 294. 

Engineering and maintenance of way departments. 99, 11 — ^258. 

Improvements for World's Fair traffic. 93, 11—67. 

Interlocking plants. By H. D. Miles. 95, Ii— ♦317. 

Notes. 99, ii— 349. 
Minn., St Paul & Sault Ste Marie, Track and tracklaylng, 1892-1898. 

95, 11—315, T326. 
Monson, Maine, Slate Co., Smallest American railway. 90, 1 — 186. 
Monterey & Mexican Gulf, Notes. 91, 11—487. 
Mountain railways: 

Construction of mountain railways. By W. B. Parsons. 91, i — 616. 

Discussion at Institution of Civil Engineers. 99, 1—422. 

Madison Hill incline, P., C, C. & St. L. R. R. By Edward Qraf- 
Strom. 97, 1— ^354. 

Profiles of world's railways. 96, 1— ^234, 259. 
Nantasket Beach. (See Electric railways.) 
Narrow gage railways: 

Cartagena & Magdalena. 94, 1 — 503. 

New Zealand. 92, i— 45. 

Prussia. 94, 11—178. 
Nashville, Chattanooga & St. Louis, Widening of gage. By Hunter Mc- 
Donald. 94, ii— ^215. 
New England, Early communication with Canada, Poor's projects. 92, 

Ii— 102. 
New Orleans & Western, Clearing house terminal. 95, 11 — ♦348. 
New South Wales. (See above, Australia.) 
New York Central & Hudson River: 

Accidents: 

Garrisons, N. Y., Oct. 24, 1897. Expert testimony. Report New 
York State Railroad Commission. 97, 11—280, 286, 369, 402. 

Hastings, N. Y., Collision at. Need of block system. 92, 1 — 1, 
14, 60. 

Rome, N. Y. 95, ii— ^354, 360. 
Block system. 92, i— ^86; 94, 1—97. 
Buffalo track elevation. Specifications. 95, 1 — 195, 201. 
Engineering and maintenance of way departments. 99, ii — ^268. 
"Exposition fiyer" to World's Fair. 93, 11-2. 
Improvements for World's Pair traffic. 93, il — 67. 
Insulating rails, Device for. 96, 11— ^135. 
Notes. 99, ii— 349. 
Rails in yards. 96, 1—304. 
Roadbed. 94, 11- ♦ige. 
Ties and rails. 92, i— ♦254. 

(*) denoCes an Illustrated article, (t) denotes an inset sheet 
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Rfliil w&irs I 

New York Central & Hudson River: (Continued.) 

Track exhibit, World's Fair. 93, ii— 186. 

Track through, pdved streets. 94, i — ♦65, 154. 

Train resistance. High speed. Empire State Express. Test by 
Angus Sinclair. Indicator diagrams. 92, i— 584, 588. 

(See also Bridges, Harlem River; Viaducts.) 
New York, Chicago & St. Louis, Notes. 99, ii— 848. 
New York & Greenwood Lake, Accident due to lack of braking power. 

99, ii— 176. 

New York, Lake Erie & Western: 

Delaware Division, Organization, management and equipment 96, 

i— ♦18, 26. 
Improvements for World's Fair traffic. 93, i— 481. 
Notes. 94, i— 113. 
Receiver appointed. 93, ii— 94. 

New York, New Haven & Hartford: 

Air brake failure reported. Collision at New Haven. 97, ii — 232. 
Ballasting for four-track work. Flat car fitted with wings 20 ft. 

long. 95. ii— ♦358. 
Block system on Shore Line. By A. H. Johnson. 94, i — 78. 
Boston, Mass., Track elevation. 97, i — tl8. 
Brockton, Mass., Track elevation. 97, i — ^178. 
Collision in Fourth Avenue tunnel. New York, Feb 20, 1891. 91, 

i— 193, 204, 226, 228. 
Engineering and maintenance of way departments. 99, ii — 258. 
Old Colony Ry. absorbed. 93, i— 121. 
Rails, 100-lb. steel. 93, i— ^425. 
Stone arch at Pelhamville, N. Y. 95, i— ^34. 
Third rail and other electric systems. 96, ii— ^268; 97, 1—304, ♦SIS; 

By N. H. Heft, 97. ii— 296, 299. 
Track and express trains. 94, ii- ^197, 379. 

Track displaced by ocean waves, Nantucket Branch. 99, 11 — ♦114, 
Woodlawn, N. Y., crossing, Reconstruction of. 91, I — ^91. 

New York, Ontario & Western: 

Improvements for World's Fair traffic 93, 1 — 534. 
Zig-zag tunnel. Construction details. 91, 1 — ♦26. 

New York Rapid Transit. (See Rapid transit. New York.) 

New York & Sea Beach. Collision between runaway engine and excur- 
sion train. 95. ii— 145, 152, 177, 233. 

New York State, Commissioners* reports. 93, ii — 397; 94, 1 — 67; 95, 
i— 35; 96, 1—51; 97, 1—24. 31. 

New Zealand: 

American locomotives. By Charles Rous-Marten. 98, 1 — ♦79. 

Narrow gage with light traffic. 92, 1 — 45. 
Niagara Junction. Accident due to lack of braking power. 99, 11 — ♦HS. 
Nicaragua railways. 91. Ii— 180; 99, ii— ♦82. 
Nicknames for railways, Understanding of foreign technical journals. 

93. 11—154. 
Norfolk, Albemarle & Atlantic, Notes. 94, 1-286. 
Norfolk & Western. 

Grade improvements near Radford, Va. 99, 1 — ^240. 

Improvements for World's Fair traffic. 93, 11 — 18. 

Progress made. Mineral traffic. 1882-1890. 91, 1 — 420. 

Tunnel. Big Bull, on the Clinch Valley division. By Emlle Low 
92. 1— ♦574. 

Northern Pacific: 

Annual report. 90, ii — 369. 

Consolidation with Great Northern Ry. proposed. 96, 11 — 88. 

Elevations and grades. 97, i — 1365. 

Improvements for World's Fair traffic. 93, 1—533. 

'•or. 11—112" meana "Year, 1897. second volume, page 112." 
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llailways: 

Northern Pacific: (Continued.) 

Locomotives, Compound. Profiles of railway. By B. M. Hen. 99» 
i— 258. 

Mullan tunnel, New masonry lining. 94, ii — ♦334. 

Rules for railway location and construction. 99, 1 — 248, 261, 262. 
266; 99, ii— 57, 136. 

Shops and yards at Tacoma. Transfer tables. 92, i— tl70. 

Trestle filling. 96, i— 10. 

Wrecking and enow clearing equipment. 94, 11 — 288. 
Old Colony: 

Accident near Quincy, Mass., Aug. 20, 1890. Report of Railroad 
Commission. 90, ii— 157, 168, 191, 469. 

Absorbed by N. Y., N. H. & H. R. R. 93, 1—121. 
Ottoman railway, brief report, 1892. 93, i— 451. 
Pennsylvania: 

Accident, Atlantic City. Grade crossing collision. Coroner's ver- 
dict. 96, ii— 81, 88, 97, 104. 

Anniversary, Fiftieth. 96, i— 269. 

Baltimore & Potomac Division, Notes. 94, 1—285. 

Catalogue of World's Fair exhibit. 94, 11-512. 

Changes of line. 95, ii— *398. 

Crossings at Phil, and Elizabeth, N. J. 93, i— ♦318, 502. 

Electric railways as feeders, not rivals. 95, 1—402. 

Engineering and maintenance of way departments. 99, 11 — 258. 

Herman Haupt's letter, 1853. 92, ii— 475. 

Notes on rolling stock. 93, ii— ♦51; 94, i— 285. 

Phil., Wil. & Bait. Division, Notes. 94, i— 285. 

Rebuilding after flood of 1889. 94, ii— 128, 164. 
Peru, Central Peruvian, Highest in the world. 96, 11-365. 
Philadelphia & Reading: • 

Accidents: 

Atlantic City, Grade crossing collision. Coroner's verdict. 96, 

ii— 81, 88, 97, 104. 
Exeter, Pa., Coroner's jury verdict. 99, i— 309, 341. 

Annual report for 1889. 90, i— 89. 

Collapse of Syndicate. 93, i— 180, 304. 

Depression of tracks, removing grade crossings, Phil. 96, 1 — •260.' 

Fast runs. 92, ii— ^530; 97, ii— 17, 296. 

Freight rates. 94, ii- 301. 

"Legalized plunder of railroad properties." 94, ii — 131. 

Mileage. Growth of the system. Compared with other large sys- 
tems. 92, ii— 420. 426. 

Notes. 90, i— 328. 
Phillips & Rangeley, Track. 94, 11-379. 
Pile railways, History of. 92, ii— 331; 93. ii— 496. 
Pioneer construction in new countries. Fields for American engineers. 

98, ii— 200. 
P., C, C. & St. Louis, Madison Hill Incline. By Edward Grafstrom. 97, 

i— ♦354. 
Pneumatic, Brief history. New type of railway by Goebel. 90, 1 — ^•267. 

(See also Street railways. Compressed air.) 
Porto Rico, Notes. 98, ii— 231. 

Protection against torrents and earth-slides, Italy. 92, ii — ♦260. 
Providence & Worcester, Block system. 92, i— 14, 40, 64, 60, 86. 
Prussia, Track. 92, 11— ^474; 93, ii— 186. 
Quebec. (See above, Canada.) 
Queensland. (See above, Australia.) 
Reconstruction and improvement work. 94, ii — 263. 
Rich., Fred. & Potomac, Notes. 94, 1—286; 94, 11—197. 
Richmond Terminal System, Reorganization of. 94, ii — 212. 
Russia, Notes. 93, i— 46, ♦322; 93, ii— 241, 265, 366; 99, 11—177. 
(*) denotes an illustrated article. (t) denotes an inset sheet 
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Railways: (Continued.) * 

Rutland-Canadian, Construction. 99, ii— ♦404. 
St. Gotthard. (See below, Switzerland.) 
St. Louis, Keokuk & Northwestern: 

Avoidance of grade crossings. 95, i — 336. 
Brick arch culverts. 95, i— ♦347. 
St. Paul, Mil. & Sault Ste. Marie, Roadbed. 94, ii— ♦197. 
Salt Lake & Mercur, Construction and operation. By W. P. Hardesty. 

96, ii— ♦2. 
San Francisco & San Joaquin Valley, Bridge and trestle structures of 

Oregon pine. 96, ii— 1274. 
Santo Domingo, Central Dominican line, opened Aug. 16, 1897. Con- 
struction notes. 97, ii— 261. 
Scotland: 

Caledonian, Track and rolling stock. 91, 1 — ♦580. 
Glasgow & Southwestern, Notes. 91, i — ♦581. 
Great North of Scotland, Notes. 91, i— ^581. 
Highland, Notes. 91, i— 581. 

North British, Track and -^lling stock. 91, i— ^608. 
West Highland Ry., Mallnlg extension. Construction details. Ex- 
tensive use of concrete. 99, i — 184. 
Ship. (See Ship railways.) 
Siberia: 

Construction, Details. 93, ii— 340; 96, ii— 1322. 
Manchurian extension. 97, i— 135; 97, ii— 308. 
Notes on the railway. 91, ii— 408, 623. 

Structures on line of railway. Bridge over Tomsk River. Loco- 
motive and cars. Statement of progress to date by U. S. (Consul- 
General. 97, ii— 198. 
Traffic statistics. 99, ii— 161. 
Single rail systems: 

Lartigue, in France and England. 95, i— 112; 99, i— 257. 
Suspended wire-rope tramway, double track, for freight and ex- 
press transportation. 90, ii — ^26. 
Waterport, N. Y., Operation by storage batteries. 95, i — 1, 62. 
(See also Bicycle railways.) 
Smallest American, Monson, Maine, Slate Co. 90, i — 186. 
Snow on railways. Discussion of fences, sheds, plows, etc. By J. W. 
Harkom. 92, ii— ^602, 608. 
(See also Snow plows.) 
South America: 

Construjtion of South American rail,vays. By W. E. Curtis. 98, 

i— 616. 
Cost per mile. 94, i— 470. 
Notes en various lines in connection with Intercontinental Ry. 99, 

i— tl79, 184, 204. 
(See also, under Railways, Argentine Republic; Bolivia; Brazil; Co- 
lombia, S. A.; Ecuador: Iiuercontinen:nl; Peru; Venezuela.) 
Southern Pacific: 

Creosoting works. 94, i— 336, 421. 

Elevations and grades. 97, i — 1365. 

Engineering and maintenance of way departments. 99, ii — 258. 

Notes of a trip. 96, ii— 291, 418. 

Swing bridge operated by Pel ton water wheel, Neches River, Texas. 

94. ii— 1266. 
Tieplates. Wrought iron. 93. i— ^492. 
Track and engines. 95, ii — 53. 

Water purification plant at Los Angeles, Cal. By Howard Stillman. 
97, ii— ♦356. 
Spain, Twenty years of Spanish railway practice. 90, ii — 531. 
State ownership. (See above. Government ownership.) 

**97, 11—112" means "Year, 1897, second volume, page 112." 
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Railways: (Continued.) 
Switchback railways: 

Great Northern Ry., Cascade Mt., Notes. 93, i— MSB. 
Wales, Penwyllh Mountain Ry. 93, i— 293. 
Switzerland: 

Jungfrau. (See Rack railways.) 
Jura-Simplon, Eight-wheel locomotive. 93, 1 — ♦236. 
St. Gk)tthard railway. 92, i— ^294; 94, i— •170; 96, ii— tl66; 98, 
i— 224, 227. 
Syria-Ottoman, Notes. 93, i— 110, 451; 93, ii— 37; 94, i— 313; 99, ii— 97. 
Tehuantepec, Route compared with Panama Ry. Proposed "^ork on 

Gulf and Pacific coasts. 95, ii— 14, 36. 
Terre Haute & Logansport, Railway map and profile records. By V. K. 

Hendricks. 99, i— 109. 
Texas, State regulation and valuation. Free passes and freight rebates. 

94, i— 302, 308; 95, i— 152; 96, i— 273; 99, ii— 8. 
Texas & Pacific, Value of various Items. Table. 94, i— 308. 
Transandine. (See above, Argentine Republic.) 
Transcontinental railways Profiles of. 97, i — 1365. 
Trans-Siberian. (See above, Siberia.) 

Turkey in Asia, Lines completed and under way, 1892. 92, ii — 666. 
Underground: 

Berlin, Germany, Proposed. 92, i — 441. 
Glasgow. 94, i— 1311; 96. i— 171. 
London. 94, ii— 1310. 
Paris. 94, ii— 1313. 

(See also Electric railways. Underground.) 
Union Pacific: 

Elevations and grades. 97, i — 1365. 
Notes. 96, ii— 179. 

Water softening plant. Locomotive tank with apparatus for soft- 
ening water. 92, i— •578. 
Union Pacific, Denver & Gulf, Notes. 99, i— 211. 
United States: 

Early history. 93, ii— 142; 99, i— 409; 99, ii— 299. 
First Iccomctive run, Honesdale, Pa., 1829. 98, i— 258. 
Receivers, 1893. 93, ii— 94, 305, 325. 

Statistics. (From Poor's Manual and Interstate Commerce Oom- 
mission reports.) 90, ii— 97, 102, 168. 275, 531; 91, ii— 119, 186, 
473; 92, i— 66, 88, 107; 92, ii— 85. 91, 177; 93, i— 49, 234, 284, 308; 
93, ii— 99. 137, 165, 245, 299, 300; 94, i— 94; 94, ii— 17, 147, 186, 
276. 490, 493; 95, i— 417; 95, ii— 149, 295, 296, 303. 353; 96, i— 37; 
96, ii— 67. 151, 238; 97, ii— 150, 271, 431; 98. ii— 140, 179; 99, 
ii— 38, 226. 
(See also Railway construction.) 
Utah & California, Notes. 96, ii— 244. 
Vancouver to Behring Strait, Notes. 93, i— 217. 
Venezuela. Notes. 93, ii— 105; 94, i— 457. 
Vermont, 1894 report. 95, i— 35. 

Wabash, Improvements for World's Fair traffic. 93, 1—481. 
Water supply station, Long Island R. R., Wells near Jamaica, L. L By 
C. A. Hague. 96, i— tll4, 120, 156. 
(See also Water purification. Locomotive boilers.) 
Western & Atlantic, Ga., Earnings. 94, 1—125. 
Western New York & Penn., Track, bridges, etc. 94, 11 — ^49, 270. 
Winchester & Beattyville, Cost of construction. 93, Ii — 209. 
Winnipeg. (See above, Canada.) 
World's railways. Statistics. 90, ii— 9; 91, i— 572; 92, ii— •570. 608; 96, 

i— 231. 
Wyandotte & Detroit River, Test of electric plant. 94, ii— •24. 
Yucatan, Notes. 90, ii— 217. 

(♦) denofes an lllus»rnt''d article. (•"■) denotes an Inset sheet. 
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Rainfall: 

Arizona and San Diego, Cal. Remarkable fall of rain. 91, i— 298, 376. 

Boston! 

August 20, 1894. 94, U— 223. 

Flow of streams and storage. By Desmond FltzGerald. 92, 11— 
•366. 

September 20, 1899. 99. ii— 201. 

Sudbury River watershed flow, 1875-1894. By F. P. Stearns. 91, 
ii— 432; 95, i— 158. 
California, 1849-1898. By J. B. Llppincott. 99, i— 22. 
Central America. 95, i— 402; 97, i— 314. 
Cbarlestown, West Va., Records, 1885-1895. 96, i— 203. 
Cornell University observations. 94, i — 293. 
Excessive rainfall. 94, i — 409. 
Forests and rainfall. By H. A. Hazen. 98, i — 5, 8. 
Gages. Effect of position upon gages. 97, ii — 205. 
Ithaca, N. Y., Rate of precipitation. By J. H. Fuertes. 94, ii— ^226. 
New Bedford, Mass., 79 years' report. 93, i— 322. 
New Orleans, La., April-August, 1894. 94, ii— ♦381. 
New York City. 93, ii— 145, 181; 94, i— 421. 
Nicaragua, Monthly rainfall during 1898. 99, ii— 187. 

Production of rain: 

Chic, Rock Island & Pacific Ry. Experiments. Laboratory car. 96, 

i— 105, ♦108. 
Department of Agriculture, Circular letter. 94, i — 318. 
Nebraska, Expedition sent out by railway. 94, i — 461. 
Production by concussion. 91, ii— 34, 144, 216, 239, 240, 307. 
Rain gushes in thunderstorms. 97, ii — 283. 
Rates of maximum fall. United States, by groups. Diagrams. 92, 

ii— 67, 182. 
San Diego, Cal. 97, i— 121, 169. 
United States: 

Excessive precipitation, 1881-1896. By A. J. Henry. 97, 1—886. 
Normal monthly rainfall. 90, i— 248. 
Weight and power of rainfall. 95, i — 110. 
(See also Drainage area; Forests and forestry; Weather.) 
Ramie cultivation in Mexico. 96, ii— 422. 
Rams. (See Hydraulic ram?; Vv^arships. Ram.) 
"Random notes abroad." 99, i— 417; 99, ii— 9, 26, 41. 
Range finders: 

Fiske electrical. Value in naval work. 91, i — ♦103. 
Weldon. 91, ii— ♦472. 
Rapid transit: 

Aims system for city streets. Double track tunnel for express trains 

and surface tracks for local. 96, ii — ^421. 
Boston: 

Hannah's plan. Figure-of-eight arrangement. 93, i — ♦200. 

Mayor's project. 93, i— 276. 

Report of Ccnimission. April 5, 1892. Subway suggested. 93, i — ♦252. 

Report by .1. E. FitzGerald. 91, ii— 418, 438, 441. 

Report by Osborne Howes, Jr., on European street railway practice. 

91. ii— 482. 533, 549. 
Tunnel proposed. Spaulding's address. 91, i — 256. 
Various nctes. 93. i— 169, 407, 553; 93, ii— 385; 94, 1—431; 94, 

ii— 1, 63, 97, 287. 
(See also Tunnels, Boston.) 
European cities: IxDndon; Glasgow; Liverpool; Paris. By W. B. Par- 
sons. 94, ii— 310. 
European practice in laying out streets. 95, ii — 344. 
London, Present and projected systems. 92, i — 18; 92, ii— 486. 
"[)l, 11—112" meang "Year, 1807. gecond volume, page 112." 
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Rapid transit: (Continued.) 

Modern facilities for rapid transit and the growth of cities. 95, ii — ^818. 
Naples, Italy, Novel system. 93, i — 601. 
New York: 

Borings for rock along Broadway. 91, ii — 62. 

Broadway tunnel. Specifications. Plans for construction. 92, 

ii— 1499; 94, i— 118; 95, i— 172, 193, 201. 
Bushe plan. 94, i— 129, 293. 
Construction of railway. 94, ii — 409. 
Contract for the rapid transit railway. 99, ii— 336, 384. 
Designs for structures. 92, ii — 1525. 

East River transit. Various plans for increasing transportation fa- 
cilities. 97, ii— 329. 
Early suggestions concerning improvements in rapid transit. 90» 

. i— 13, 228, 348, 564, 588, 591. 
Fog in tunnels. Discussion in New York papers. 97, ii — 425; 98, 

i— 10, 176. 
Franchise sale. 92, ii— 492; 93, i— 13, 60. 
Freight transportation, Starin's proposition. 94, il— 448. 
Fuel economy on electric and steam railways. 95, i — 29. 
Henning's underground **toboggan" railway scheme. 91, i— -49. 
Hewitt's plan indorsed. 94, i— 211. 
Manhattan Railway negotiations. Provisions of franchise oftered. 

93, i— 488, 512, 575; 93, ii— 194. 

Metropolitan Street Ry. Co.'s offer for franchise. Offer withdrawn. 

Gov. Roosevelt opposed perpetual franchise. 99, i — ^200, 206, 

217, 224, 241, 266. 
North River transit. Various plans for. 97, ii— 344, 378. 
Park Board's action on Rapid Transit plans. 97, ii— 152, 225. 
Parsons' reports: 

Broadway four track railway. 94, ii— •537; 95, i— 72, 77, 89. 

Double deck system. 91, il— 335, 343, 386, ♦390. 

Elm Street route. 96. ii— •309, 312. 

Rapid transit in European cities. 94, ii— 1310, 320. 

Passenger traflQc, Past and future. 91, ii — 414. 

Plans submitted to Common Council. 95, i — 327, 345. 

Prospects for rapid transit compared with Boston and Philadelphia. 

94, i— 431. 

RauEch's scheme to use New York Central tunnel and tracks. 93, 

ii— 255. 
Reno system of double tunnels. By J. W. Reno. 92, i — •204, •320, 

•406; 93, i— ^62; 95, i— ^43, 73. 

Reports: 

Experts' report on Mr. Parsons' report. 95, 1 — 72, 77, 89. 
Reports of Worthen, Parsons, Chanute, Bogart, Cooper and 
Wilson. Viaducts. 91, ii— 335, ^342, 352, 386, t389, ♦409, 
485. 
(See also above. Parsons' reports.) 

Review of work done, 1866 pamphlet on rapid transit in New York. 

95, i— 189. 

Routes adopted by Commission, Feb. 16, 1895, and Dec. 31, 1896. 95, 
i— 113; 97, i— 8, 33. 

Russell Sage's plan. 94, i— 189. 

Schuyler's plans placed before Commission. 93, i — 49. 

Situation on Jan. 20, 1898. Bond decision. 98, i— 40, 169, 288. 

Stark system urged by Gen. Haupt. 94, 1-96. 

Structural details of tunnel railway. Specifications for waterproof- 
ing. 99, ii— 1380, 384. 

Supreme Court decisions. 92, ii— 37; 96, i— 173. 352; 97, ii— 409. 

Two-track scheme. Express trains. 98, ii— 416; 99, i — 8. 
(*) deuoCes an illustrated article. (t) denotes an inset sheet. 
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Rapid transit: 

New York: (Continued.) 

Various plans presented to Commission. Stewart bill signed hy 

Gov. Hill. 91. i— 38, 84, 98, 132, 135. 156, 236, 538. 
Voting for railway construction. 94, ii— 365, 386. 
Wilson's scheme. 93, i— 363; 94, 1—77, 109. 
Worthen plan for four track tunnel under Broadway. 91, 11 — ♦353, 

386, 1389. 
Would the railway pay ? 96. 1—368, 401, 402. 
Paris, Ladame project. 91, ii — 182. 
Philadelphia, Prospects for. 94, 1—431. 
Reading. Pa., Notes. 90, i— 327, 351. 

Reamers, Ross patent. Wrought Iron Bridge Co. 98, 1 — ♦253. 
Recorders. (See Indicators.) 
Refrigerating machinery: 

Brooklyn, N. Y. 93, 1—45. 

Cost of operation. Method of determining the work done daily. Abat- 
toir of J. P. Squire, East Cambridge. Mass. By F. H. Boyer. 

96, 11—369. 

De La Vergne Works. 93, 1—83. 

Denver, Colo., Stations and street pipes. By David Branson. 94, i — ♦215. 

Miller machinery, Operation of. 92. 1 — •31. 

Patent decision, Bate Refrigerating Co. 95, 1 — 165. 

St. Louis, Mo., Stations and street pipes. By David Branson. 94, 1 — ♦215. 

Tests: 

Actual and theoretical performances of machines. Air machines. 

ammonia machines and others. By Denton and Jacobus. 92. 

ii— 12, 18. 

Anderson & Page, Jr., Tests upon De La Vergne plant. By De Vol- 

son Wood. 90, 1- ♦617. 

Refrigeration. Use of ammonia. Central stations. City plants. Defects 

In cold brine system. By David Branson. 94, 1 — 215, 220. 
Refuse destructors. (See Garbage cremation.) 
Registers: 

Determining volume of air passing through register. By J. H. Klnealy. 

97, i— 80. 

Osborn automatic register. 92, 1 — ^614. 
Regulator, Voltage, for direct and alternating currents. Chapman. 97, 

1—^198. 
Relations between the customer, consulting engineer and electrical manu- 
facturer. By S. D. Greene and W. H. Bryan. 98, 1-45, 356. 
Rerailing bridge guard, Buf., Roch. & Pitts. Ry. 90, 11—^230. 
Reralling frogs. (See Frogs.) 
Reservoir linings: 
Asphalt: 

Cambridge, Mass. Manner of applying. Condition after two years. 

98, ii— ^324. 

Denver, Colo., Experience with Trinidad and California asphalt. $9, 

i— 49. 
Indio, Cal. Methods. Cost. By J. B. Lipplncott. 96, 11-35. 
Mill Valley and Oakland, Cal. and Portland, Ore. By L. J. LeConte. 

96, i— 382. 
Queen Lane and Roxborough reservoirs, Fhiladelpbla. 95, 11 — ^102, 

♦266; 96, i— 164; 97, 11-311. 
Use of asphalt. By J. D. Schuyler. 92, 11—572. 
Asphalt concrete, composed of broken stone and asphalt. Placer min- 
ing in Southern California. By R. B. StantOL. 95, 11-318. 
Concrete and masonry, Method of building, Manchester, N. H. 95, 

11— ♦148. 
Concrete and paving stone. 95, I — 169, ^354. 
Reservoirs: 

Albany, Ga., Water purification. 94, 1—123. 

"97. ii— 112" means "Year. 1S97, second volume, page 112." 
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Reservoirs: (Continued.) 

Altoona, Pa., Flood water channel. 99, II — 200. 

Ashland, Ky., Details. 91, i— •342. 

Beaver Valley, Utah, Irrigation of 32,000 acres. 95, 11—307. 

Beetalo, South Australia, Outlet gates. 94, I— ♦ITl. 

Bitumen lined reservoir. Covered reservoir at Warrington, England. 

99, ii— 361. 
Bordeaux, France. Iron, resting upon iron columns. 94, 1 — ♦243. 
Boston: 

Earth embankment. By Desmond FitzGerald. 94, i— *203. 

No. 5, Southborough. By Desmond FitzGerald. 91, 11—462; 97, 
1— ♦130. 
Brooklyn: 

Baldwin storage, Details. 91, ii— 174. 

Millburn storage, Reports on leakage. 94, 1 — 335. 
Buffalo, N. Y.: 

Dodge Farm, Storage and distributing. 94, 11 — 37. 

New Prospect, Storage and distributing. 91, 1 — ♦26. 
Cambridge, Mass.: 

Hobbs Brook reservoir. Overflow and aerating chamber. Payson 
Park reservoir. Gate house and asphalt lining. 98, 11 — ♦824. 

Protection of water by removing soil. 98, 11 — 19. 
Cleaning reservoirs: 

Necessity, Croton, N. Y. 95, ii— 105, 138. 174. 

Notes on the stripping of reservoir sites and on the color of water. 
97, ii— 192. 

Quincy, III., Notes. 98, 1—409. 

Removal of soil. Effect of soil upon water. Analyses of soil and 
water. By T. M. Drown. 94, ii — 412. 
Colombo, Ceylon, Failures, Method of making repairs. Expansion of 

concrete. 94, 11—112, ♦115, 256. 
Connecticut, Law regulating construction. 90, 1 — 355. 
Covered reservoirs: 

Albany, Ga. 94, 1—123. 

Bitumen lined, Warrington, England. 99, 11—361. 

Brookline, Mass. 93, ii— ♦498. 

Colombo. Ceylon, Failure. 94, ii— 112, ♦115, 256. 

Coshocton, Ohio, Notes. 91, ii— ♦139. 

Franklin, N. H., Masonry and cost. 92, 1—^486. 

Fuenfkirchen, Transylvania. 94, ii— ^128. 

Hudson, Wisconsin. 90, i— ♦249. 

India, Notes. 93, 11—211. 

Indianapolis, Ind. 98, i— 408. 

Oakland, Cal., Failure of walls. 96, ii— ^301. 

Pasadena, Cal. Cement lined. Flat roofs of light timber. By T. 
D. Allin. 99, ii— ♦lOl, 105. 

■ 'ierre, South Dakota. 90, 1— 1579. 

Quincy, 111., Timber roof. By D. R. Gwlnn. 98, 1— ♦373. 

Reasons for covering. 93, ii — 211. 

Rockford, 111. 94, 1— ♦162. 

Vienna, Austria, Extension of Roeenhuegel reservoir. 96, 1 — ♦338. 

Waltham, Mass. 93, ii- ^497. 

Wellesley, Mass., Accident. 97, 11— ^223. 
Covered and elevated: 

Bordeaux, France. 94, i— ^243. 

Croton, New York, Bad odors from reservoir M. 95, 11-105, 138, 
174. 

(See also Aqueducts, Croton: Dams, Croton.) 
Egg-shaped reservoir, Mio, Mich. 93, 1 — 106. 
Elevated reservoir, Ypsilanti, Mich. 90, 1—^439, 469. 
Embankments, Earthwork construction. 93, 11—272, 830; 94, 1 — 47, 203. 
(*) denoCes an illustrated article, (t) denotes an inset sheet. 
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Reseryoirs: (Continued.) 

Fay Lake, Arizona, Vertical lift gates. 99, ii — *1S5. 

France, Inefllciency of reservoirs to prevent inundations. 91, i — 258. 

Franklin, N. H., Covered masonry. Cost. 92, i — ♦486. 

Fuenfkirchen, Transylvania. Covered. 94, ii — ♦128. 

Havana, Cuba. 93, i— ♦134. 

Headwaters of the Mississippi. System contains five storage reservoirs. 

94, ii— 353. 
Henderson, N. C, Cristatella growths. 98, ii— 192. 
High earthen dams in California. 93, ii— 213. 
Hollow walls, Charonne, Paris, Inspection chambers. 99, ii — ^21. 
Hudson, Wis., Covered reservoir. 90, i — ♦249. 

Indio, Cal., Asphalt lined reservoir. By J. B. Lippincott. 96, 11 — 36. 
Iron, Bordeaux, France. 94, i — ♦243. 
Jerome Park, New York: 

Compressed air plant. 96, ii— 200, ♦205. 

Land secured. Location and capacity. 95, i — 17; 96, 11—40, ♦47, 
129. 
Lancaster, Pa., Failure. History of structure. Experts* report. 94, 

ii— 346, 462, 468. 
Lima, Mont., Spillway washed out. 94, i — 485. 
Lynde Brook, Worcester, Mass., Repairing of break. 94, 1 — 66. 
Mill Valley, Cal., Asphalt lining. By L. J. Le Conte. 96, i— 382. 
Mississippi River, Minn., Control of floods. 94, 1— -485. 
Montmartre, Paris, Construction of. Five independent basine, ©aoh 
with its own system of pipes and valves. 90, 1 — 154; By Bi. 
Dutoit. 95, ii— ♦420. 424. 
Monument Creek, Colo., Brief description of dam. 93, i — ♦235. 
Mt. Nebo, Utah, Irrigation system. Details of dam and canal system. 

By W. P. Hardesty. 96, ii— 1354. 
Nebraska City, Neb., Failure, April 10, 1890. 90, i— ♦376. 
Newark, N. J. 91, ii— ^112; 93, i— 560; 94, i— 21. 
Oakland, Cal.: 

Asphalt lining. 96, i— 382. 

Contamination of water in storage reservoirs. 90, 11 — ♦160. 
Failure on Oct. 20, 1896. 96, ii— ^301. 
Paris: 

Charonne reservoir. Hollow walls or inspection chambers. 99, 

ii- ♦21. 
Montmartre reservoirs. 90, i— 154; By M. Dutoit. 95, ii— ^420, 424. 
Pasadena, Cal. Covered reservoirs. Cement lined. B^at roofs of light 

timber. By T. D. AUin. 99, Ii— ♦lOl, 105. 
Plymouth, England. Cone outlet valves. 99, ii— ♦185. 
Portland, Me., Failure. Coroner's verdict. 93, ii— ^140, 156, 168, 272. 
Portland, Ore.: 

Asphalt lining. By L. J. Le Conte. 96, i— 383. 
Cracking of reservoir. 95, i— 17, 92, 124. 
Four new reservoirs. By J. D. Schuyler. 94, ii — 399. 
Queen I^ne, Phil.: 

Asphalt linings. Leakage since re-lining work was finished. 97, 

ii— 311. 
Committee investigation of construction work. 94, ii — 309, 479. 
Defects in lining and report of experts. Concrete foot wall. 96, 

ii— 102, ^266. 
Repairs, Effect upon leakage. 96, i — 113. 
Specifications for asphalt linings. 96, i — 164. 
Trial of W. T. Andrews for libel. 95, 1-97. 
Quincy, 111., Covered storage reservoir. Timber roof. By D. R. Gwlnn. 

98, 1— ♦373. 
Repairing fissures with rubber, Villejuif, France. By M. Dutoit. 96, 
ii— ^421. 
"97. 11—112" means "Year, 1S97, second volume, page 112." 
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Reservoirs: (Continued.) 

Repairing reservoirs. 94, i — 66. 

Repairing wall, Regensburg, Ger. 92, ii— •429. 

Rochester, N. Y.: 

Evaporation experiments, 1891. 92, 11 — 604. 

Pressure regulations. 92, 11 — 521. 

Roxborough, Phil.: 

Leak discovered after year of search. 94, 11 — 377. 

Specifications for asphalt linings. 96, 1 — 164. 
San Francisco, Cal., Contamination of water in storage reservoirs. '90, 

11— •160. 
Seepage and evaporation of water. Carpenter's conclusions. 98, 1—400. 
Springfield, Mass., Ludlow reservoir. Algae growths. 98, 11 — 20. 
Storage reservoirs: 

Contamination of waters in reservoirs on Pacific coast. 90, 11 — ♦160. 

Value of reservoirs. 95, 11 — 370. 
Swan Lake, Utah, Irrigation scheme. By W. P. Hardesty. 95, 11— ♦ISO. 
Toronto, Ont., Embankment of Rose Hill reservoir. 90, il — ♦94. 
Twin Lakes, Colo. By W. P. Hardesty. 98, 1—419. 
Value of water power. 93, 11—273. 
Vienna, Austria, Covered. 96, 1— ♦333. 
Villejuif, France. Construction. Repairing fissures with rubber. By 

M. Dutoit. 95, 11— ^419, 424. 
Wellesley, Mass., Concrete covered. Falling of roof. 97, 11— ♦223. 
Wheeling, West Va., Irregular shape. Two compartments. 92, i — ^1, 

♦257. 
Woodland, Syracuse, N. Y. By T. McE. Vlckers. 94, 11— t^Sl. 
Woonsocket, R. I. and dam No. 3, Notes. 97, 11-192. 
York, Pa,, Section of embankment. 96, 11 — ♦ISl. 
(See also Dams.) 

Resilience. 94, ii— 93, 193, 215. By S. B. Russell. 98, i— ♦SO. 
(See also Impact.) 

Retaining walls: 

Earth pressure against walls. Experiments and apparatus used. By A. 

A. Steel. 99, 11- ^261. 
Expansion Joints, St. Charles Air Line Ry. Chicago. Track elevation. 

99, 1—150. 
Surcharged retaining walls. Formulas. 90, 1 — ^472, 498, 496. 
Theory and practice. Thickness of walls. 93, 1—85, 232. 
Retarders in fire tubes of steam boilers, Eftect of. Tests by Phil. Traction 

Co. By J. M. Whltham. 96, ii— 60. 
Return circuits. (See Electric railways. Return circuits.) 
Rlter-Conley Co., Pittsburg, Pa., Notes on works. 98, 1—^221. 
River and Harbor bill. Notes. 94, 1—109, 293; 94, 11—63; 96, 1—312, 361, 868. 
River and harbor Improvements, U. S.: 
Contract work. 92, 1—154, 181. 
Experience with the continuing contract system. Shall Congress or the 

U. S. engineers distribute expenditures? 97, 1—40, 91. 
The rise and progress of Improvements. 95, 1 — 359. 

River gagings: 

California, Measurements, June to October, 1898, by U. S. (3«ologlcal 

Survey. By J. B. Llpplncott. 99, 1—22. 
Compilation of gagings, U. S. Geological Survey. 98, 11—376. 
Gtoulburn River, Australia, Method employed. 95, 11 — 54. 
Niagara River. 93, 1—194. ♦196, 232, 307, 446. 541; By B. H. Rnlfner. 94, 

11—528, 534; 95, 1—58, 123; 99, 11—415. 
Wyoming, Irrigation matters. 98, 11 — 420. 
River-profile register, Stecher. 91, 11-^70, 216, 289. 

Rivers: 

Brazos, Texas. (See Harbors.) 

(*) denoCes an illustrated article, (t) denotes an inset sheet. 
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Rivers: (Continued.) 

California, Measurements of flow. By J. B. Lippincott. 98, 1—181; 98» 

ii— 31; 99, i— 22. 
Charles, Boston, Notes. 94, i— 449; 94, ii— 131. 419. 
Chemung, N. Y., Protection of Corning, N. Y., from floods. System of 

earthen dikes and brick-iron conduits. 97, 11- ♦146. 
Chicago: 

By-pass channel. 99, i — tlOl. 

Improvements. Discussion by Western society of Engineers. 98» 

ii— 40. 
Obstructive bridges and docks. By G. A. M. Liljencrantz. 98, 

ii— ♦43. 
Traffic on river. 93, ii — 494. 
Clyde, Scotland. 93, ii— 92. 

Coosa, Alabama. Concrete locks. Cement testing machine. Concrete 
mixing plant. 95, ii— ^299; 96, i— tll6. 

Danube : 

Dredging, Cost of. By C. H. L. Kuehl. 95, i— 308. 

Improvements. Particulars as to obstructions and means adopted 

for removal. 92, i— *334. 
"Iron Gates," Removal of. 91, ii— ♦30; 94, ii— 249, 507. 
Sounding boat with two hulls. 95, ii— tl03. 

Delaware: 

Dredging contracts. 93, i — 501. 

Ice harbors. By A. Stierle. 93, i— 1410. 

Improvements, Notes. 94, i — 471, 541. 
Discharge of rivers. 93, i — 464. 

(See also below, New England rivers; Niagara.) 
Erosion of banks, Mississippi and Missouri rivers. 93, ii — 9. 
Flow of rivers in Massachusetts, Relation to water power industries. 93, 

ii— 273. 
Great Kanawha, West Va., Locks and dams. 94, i— 383; 96, ii— ^98. 
Harlem River, New York City, Improvements. By J. A. Bensel. 94» 

ii— 9, 63. 
James River improvements. 90, ii — 469; 93, i — 416. 
Maas, Rotterdam. Dredging, canals and jetties. By W. G. Trieet, Jr. 
94, ii— 1359. 

Mississippi: 

Brush and rock dams in Illinois, Wisconsin and Iowa. 94, Ii — 392. 

Eads jetties and the Pass a Loutre. Cor theirs address. 97, 1 — ^111, 
113. 

Flood protection of lower Mississippi Valley. By J. B. Johnson. 
90, i— 364, 372. 

Floods and methods for their control. By William Starling. 94, 
i— 318; 97, i— ^242, 248, t259, 264, 283, 314; 97, ii— 1, r2, 8, ^29; 
99 i— 50. 

Improvements. Meeting of Commission in New York, October, 1890. 
90, ii— 328. 

Improvements at mouth of river. Report of committee. By T. L. 
Raymond. 98, i— ^126, 203. 

Levee Board, Work of. 99, i— 145. 

Levees, Construction of. By William Starling, 96, i— t66; By P. H. 
Thomson, 97, i— 249, 284; 97, ii— 33. 

Navigation improvements. Samuels-Mason bill In Congress. Re- 
view of work done by Commission. Hydraulic dredging. Mr. 
Flad's opinion. 96, i— 94, 121, 154, 168, 254, 275. 

Shoaling at mouth. 93. ii— 65; 94, i— 360. 

Survey to determine amount of erosion of banks. 93, 11 — 9. 
Missouri, Survey to determine amount of erosion of banks. 93, 11—9. 
Mojave, Daggett, Cal. Water development. Irrigation scheme. Sub- 
merged dam site. By J. B. Lippincott. 96, ii— ♦IB?, 217. 
*'97, ii— 112" meaoB "Year, 1897, second volume, page 112." 
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Rivers : (Continued. ) 

Monongahela: 

Free navigation proposed. 96, i — 304. 

History of the Monongahela Navigation Co. 97, i— 7, 25. 

Navigable rivers, Jurisdiction of the Secretary of War over. 95, i — 241. 

New England rivers. Water storage. Water power possibilities. Dis- 
charge of Blackstone, Sudbury and Androscoggin rivers. By J. 
H. Shedd. 99, ii— 94. 

Niagara, Discharge of. 93, i— 194, 196. 232, 307, 446, 541; 94, U--528, 534; 
95, i— 58, 123; 99, ii— 415. 

Oder, Germany, Improvements at Cosel. 90, i — ♦418. 

Ohio. Transportation on the Ohio and its tributaries above Cincinnati. 
91, U— 162. 

Osage, Missouri. Concrete lock construction. By F. B. Maltby. 98, 
i— t276. 

Pequanuook, N. J., Weekly flow for two years. 93, ii — 6. 

Pollution of rivers. (See Water pollution.) 

Potomac: 

Dredging. 94, i — 4. 

Improvements at Washington, D. C. 91, i— 282. 
Sediment carried. Observations at Washington, D. C. 93, 11—109. 
Red River in Louisiana. Methods of building levees. Conditions of the 

Red River Valley. By F. M. Kerr. 98, 1—309. 
Regulation of rivers: 

Bavaria, the Isar. Fascines suspended above Tver bed by means 

of pipe frames. By H. M. Melchers. 96, 1 — *214. 
Discussion. 93, ii— 92. 

Wind and current action. Effect of engineering works on water 
currents. 96, 11— ♦128. 
Sediment carried by rivers. 93, 11 — 109. 
Surveying rivers, Triangulation system. By W. G. Kirkpatrick. 93, 

ii— ♦288, ♦336. 
Susquehanna, Railway ice bridge, 1852. 96, 1-^410. 
Tennessee, Cost and progress of improvements. 95, 1 — ^291, 339; 99, 1 — 

389. 
United States. Progress in improvements. 95, 1—359. 
Weser, Germany, Improvements. Machines tear up bottom of river 
and suspended material carried away by current. 93, 11—45, 92. 
Rivet diagram for proportioning pin connections. 92, 11 — 258. 

Rivet heating furnaces: 

Bridge shop. Roney design, all steel. 98, 1- •218. 

Portable. German invention. 99, 11 — ^77. 
Rivet steel. Shearing strength of. Apparatus for testing. By A. N. Talbot. 

98, 11- ♦lOO. 
Rivet values in bridge work. 92, Ii— 518, 542; 93, 1- ♦206. 

Riveted connections: 

Proportioning of. in structural work. Diagram. 94, 11—422. 
Vs. pin connections in bridge design. 96, 11—344; 97, 11—137; 98, 1—144. 
Riveted joints: 

Boiler tests by hydraulic pressure at John O'Brien Boiler Works. 
Riveted joints proved stronger than solid plate. 97, 11—8, •IB. 
Diagrams for calculating the percentage of strength. 92, 1 — ^136. 
Tests by French Minister of Public Works. Tests made with nar- 
row joints. 95, 11—^422. 
Riveted work, Eccentric loading. 94, 1-73. 
Riveters: 

Albree, for bridge and structural work. Built to operate with com- 
pressed air. 96, ii— ♦212. 
Albree, with Universal bail. 97, ii- ^246; 98, 1— •222. 
Hydro-pneumatic, Caskey portable. 99, 11- ♦156. 

(^) denotes an illustrated article, (t) denotes an inset sheet. 



224 RIVETERS. 

Riveters: (Continued.) 

Pneumatic percussion for bridge, boiler and structural work. Ridgely 
& Johnson Tool Co. 98, i— ♦148. 

Portable pneumatic machines. 98, 11—307, 818; 99, 11— •44. 

Shipbuilding riveters. 98, 11—307, 318; 99, ii— 15. 

Steel pipe in trench, Ogden, Utah, Pioneer Electric Co.'s plant. 97, 11— 
♦19. 
Riveting: 

Fast riveting, Elmira Bridge Works. 95, i— 246. 

Hand and machine riveting tests, N. Y., L. E. & W. R. R. 90, ii— •600. 

Power. Is hydraulic power superior to steam or air for riveting? 93, 
11—94. 

Pressures required for bridge and boiler work. 93, 11 — 472. 

Pressures required for hot and cold riveting. 93, 11—433. 
Rivets: 

Nickel steel. Tests of. 99, i— 188. 

Ship rivets, Naval practice. Standard rivets. Riveting. By J. H. Lin- 
nard. 96, 11— ♦346. 
Roadbed. (See Track.) 

Road graders, Test of various makes, Mexico, Mo. 91, 11 — 394. 
Road improvement associations: 

List of state associations. 96, ii — 23. 

Massachusetts, Members of Commission. 93, 11 — 66, 465. 
Road laws: 

Connecticut, Proposed laws. 92, ii — 170. 

Laws in the several states. By J. L. Van Ornum. 97, 1 — 179, 186. 

Maryland suggestions. 93, 11 — 405. 

Massachusetts laws. 94, ii — 57. 

Missouri, Bills in legislature. 95, i — 145. 

New Jersey, Amendments to law. 94, 1 — 61. 

Vermont, Notes. 93, 1—31. 

Virginia: 

Engineering organization proposed. 94, 1 — 170, 178. 
Slate maintenance of roads. By Clarence Coleman. 94, 1 — 264. 
Road machinery, World's Fair exhibit. 98, 11— •428. 
Road rollers: 

Asphalt rollers, Hand power. Pope Reversible Street Roller Co. 98 
i— ^142. 

Aveling & Porter: 

Tests of rollers. 90, 1—80, 370. 
With compound engine. 92, 11 — ♦26. 

Champion, Steel. 94, 1- ♦307. 

Heisler. 99, i— ♦346. 

Pope reversible. 92, 11- ^473. 

Steam rollers. 91. 11-1484; 93, 1—117. 

Wagons used as rollers, Maiden, Mass. 94, 1 — 278. 

World's Fair exhibit. 93, 11—430. 
Road scrapers: 

"Boss," Minneapolis, Hand use. 96, 1 — 183. 

Drag scraper, New form of bottom plate. Kansas City Wheel Scraper 
Co. 98, 1- ♦133. 
Road stone-spreading cart. Champion. 96, 1 — ^166. 
Roadmasters' Association of America. Conventions. 96, 11—287; 96, 11— 

189; 97, 11—207; 98, 11-171, 188; 99, 11—172, 198. 
Roads: 

Agricultural interests, Effect of roads upon. 93, 1—466, 488. 

Birmingham, Ala., Merits of chert. By Julian Kendrlck. 98, 11—870. 

California. Construction of dirt roads. 93, 11—388. 

Canada, Cost of dirt roads. 94, 1—395. 

Chicago, Hyde Park, over marsh, in 1868. 92, 1—110. 

China, Amoy, Notes on construction. 92, 1—193. 

"97, II— 112" means "Year, 1897, second volume, page 112." 
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Roads: (Continued.) 

Construction of roads, Notes. 92, il — 491; 93, 1—178. 
Construction over peat bogs. 91, i — 526. 
Convict labor on roads. Notes. 93, U— 1, 33; 94, ii— 309, 326. 
Country roads: 

Clay soil. 93, i — 403. 

Common sense in the improvement of roads. 93, i— 467. 

Construction and repair of roads. By James Owen, 92, i— 161; 98, 
li— 118, 392. 

Effect upon agricultural interests. 93, i — 466, 488. 

Use of cheap local materials. 95, i — 169. 

World's Fair exhibit. 93, ii— 366. 

Dirt roads: 

Advantages of. 93, ii— 434. 
Construction in California. 93, ii— 388. 
Cost in Canada. 94, i— 395. 

Drainage of surface water into roads. Legal decision. 93, i — 314. 

England, Maintenance and repair of roads. 90, ii — 239. 

Foreign highway construction and maintenance in Austria, Bavaria, 
Belgium, England and Italy. 90, i— 141, 173, 196, 246, 295. 

France, Notes on roads. 96, i — 248. 

Gravel roads, Construction of, Hammonton to Absecon, N. J. 96, i^20. 

Honolulu, Hawaii, Construction of the Nuuanu Pali road up steep moun- 
tain side. 98, i— ^425. 

Investigations by Department of Agriculture. 93, ii — 421; 94, i— 11; 98, 
i— 326. 

Iron pyrites for roads. Note. 93, ii — 277. 

Lancaster, Mass., Construction. By Harold Parker. 96, ii — 87. 

Laying out of roads. Deviation from petition. Note. 93, ii — ^281. 

Macadam. (See Pavements, Macadam.) 

Maintenance of roads. Discussion at Society meeting. 99, i — 79. 

Making and maintenance. Prize papers. University of Pennsylvania. 
90, i— 106, 137. 

Massachusetts: / 

New state road. Concord, Lincoln and Lexington. 98, ii — 235. 

Specifications adopted by Highway Commission. 96, i — 245. 
Monmouth, 111., Macadam and brick in combination. 96, ii — ♦386. 
National department. Is such a department needed? 93, i — 328. 
New Jersey, Reports. 98, i— 71, 264; 99, i— 128. 
New York: 

Annual cost. National Bureau. 93, i — 61. 

Convict labor. Trial at Clinton State prison. 93, 11 — ^1. 

CJost of improvements. 99, 11 — 379. 

First meeting of Improvement Association. 91, i — 307. 

Improvement of country roads. Gov. Hill's message. 90, 1 — 86. 

Work of W. A. Sweet on improvements. 90, ii — 146, 172, 626. 

North Carolina: 

Convict labor, Note. 94, 11—326. 
Repairing roads. 95, i— ♦387; 95, 11- 9. 

Ohio: 

Country road law. 90, 11-17. 

Report of Commission, Note. 93, 11 — 505. 

Steel rails suggested. 94, i — 30. 

Pennsylvania: 

Bills in legislature for improving state roads. 95, 1 — ^32. 

Cost of legislation. 97, 1—154. 

Money value of good roads. Average loads for one horse on differ- 
ent grades. 91, 1 — 140. 
Portugal, Notes. 93, Ii— 110. 
Railway co-operation in the good roads movement. 92, 11—398. 

(♦) denotes an illustrated article. (t) denotes an Inset sheet. 
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Roads: (Continued.) 

Resistance of vehicles on common roads. Tests by U. S. Department 

of Agriculture. 97, i— •les, 298. 
Rhode Island, Bills for improving highways. 90, i— 270. 
Steel rails on roads. (See Rails, Highway traffic.) 
Stone roads: 

Clay as a binder. 98, i— 39. 

Ck)st in Massachusetts and in country towns. 94, i — 149, 407. 
Use of roads for water mains. 93, i — 34. 
Virginia: 

Convict labor. 93, ii— 33; 94, ii— 309. 
Engineering supervision proposed. 94, i — 170, 178. 
World's Fair grounds. 93, ii— 366. 
(See also Pavements; Streets.) 
Rock crushers. (See Stone crushers.) 
Roentgen ray photograph of hand. 96, i — ^122. 
Roller bearings: 

Hyatt. 94, i— ♦93. 
Jewett anti-friction. 93, i— 546. 
(See also Bridge bearings.) 
Rollers. (See Road rollers.) 
Rolling mills: 

Evolution of American mills. By R. W. Hunt. 91, ii— 504, 620. 
Hanyan, China. Plant covers 70 acres. 94, ii — 292. 
Rolls, Chilled iron, Failures in necks of. By C. A. Winder. 92, 11—441. 
Rome, Notes on engineering works. 97, ii — 395. 
Roof trusses. (See Trusses.) 
Roofs. 

Angles. Calculation of hip and valley. By C. A. P. Turner. 94, ii— •504. 
Coal shed roof, Burlington, Vt. 91, i— •259. 
Corrugated iron roof, "Patent edge." 90, ii— ♦282. 
Fire protection. Partitions in roof. 95, ii — 67. 
Monitor factory roof, Carbondale, Pa. 96, i — ♦231. 
Nlles Tool Works, Details of construction. 96, ii— ^45. 
Specifications, General. By C. E. Fowler. 94, ii— 295. 
Steel roofs: 

Bathing resort, Salt Lake City, Utah. 93, ii— ♦379. 

Boston subway. 94, ii— *28. 

Chicago Armory. 94, il— ♦176. 

Chicago Coliseum. 96, Ii— 1306. 

Horticultural building. World's Fair. 92, i— ^240. 

Minneapolis Court House. Irregular roof. Fink type of truss. 96, 

ii— 123, ♦418. 
Trainshed. Phila. & Read. Ry. 93, i— 150, 507. 
Tile without sheathing. Ludowicl Roofing Tile Co. 99, ii— ♦78, 106. 
Timber roof, Mormon tabernacle. Salt Lake City, Utah. Elliptical arch 

ribs. 95, 11— ^279. 
Trainshed roofs. 92, il— ^506; 93, i— 150, 507. 
Weaving shed roof. By J. E. Sweet. 92, ii— 564, ^568. 
Rope: 

Strength of manila and hemp ropes. By T. S. Miller. 90, ii — 600. 
Wire rope: 

Experiments when selecting best rope for Forth Bridge. Tests of 

steel and pulley tests of rope. By A. S. Biggart. 91, i — ^50. 
Leschen & Sons. Flattened and triangular strand rope for hoisting 

purposes. 98, ii— ^382. 
Notes on manufacture. 95, 11 — 203. 
Patent locked rope. Trenton Iron Co. 98, i — ^245. 
World's Fair exhibit. 93, ii— 489. 
Rope couplings: 

German. 97, ii— ♦103. 

"07, 11—112" rrfar.8 "Year, 1S07, second volume, page 112." 
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Rope couplings: (Continued.) 

Wire rope. Milne Manufacturing Co. 96, 1— ♦IGS. 
Rope holder for wire rope, English device. 91, 11 — ♦268. 
Rope power transmission: 

Discussion. By C. W. Hunt, 90, 11—447, 501; By J. M. Dodge, 98, 11—28. 

Problem in continuous rope driving. 97, 11-M07. 

Speed for rope power transmission. 96, 11 — 358. 

Washington Mills, Lawrence, Mass. Details of boilers, engine and rope 
drive. 96, 11— 1341. 

Wire rope. Mathematical investigation by William Hewitt. 96, i— 300, 
369. 
Ropeways. (See Cable ways.) 

Rotterdam waterway. By W. G. Trlest, Jr. 94, 11— 1359. 
Roundhouses: 

Floors of vitrified brick recommended. 96, i — 43. 

Longitudinal and radial types of houses compared. Union Pacific R. R. 
91, 1— •444. 
Rules. (See Slide rules.) 
Russia, Notes on a trip. 90, 11-324, ^350. 
Russian Emperor's proposal for International disarmament. 98, 11 — 152. 

S. 

Safe-breaking by electricity. 97, 1 — 276. 
Safety boiler plugs: 

Efficiency of. 94, 1— ^499, 543. 

Van Auken. Fusible disk at top of pipe. 92, 1 — ♦484. 
Salt deposits of Louisiana. 99, 11-205. 

Salt Lake City, Notes of a transcontinental trip. City Engineer's depart- 
ment. 96, 11— ^243; 97, 1— 1284. 
Salt wells of Tully Pipe Line Co., Syracuse, N. Y. By C. B. Brush. 90, 11— 

♦17. 
San Francisco, Oal. 96, 11—338. 

(See also Municipal government.) 
Sand, Water-bearing, under pressure. Danger of tapping. 94, 11 — 518. 
Sand blast apparatus: 

Cleaning car wheels. New York Car Wheel Works. 90, 11—302, 422. 
Pitts., Cin., Chic. & St. L. Ry., Cleaning locomotive tenders for repaint- 
ing. 98, 1—33. 
Tllghman: 

Experiment on steel hull of the "Atlanta." 97, 1—139, 145. 
Cleaning of 155th St. viaduct, New York. 97, 11—198. 
Sand track. (See Track.) 

Sand washers: 

Albany, N. Y. 98. 1—91. 

Oraham invention, Springdale, Pa. By W. H. Roper. 99, 1— •111. 

Hudson, N. Y. 95, 11— •170. 
Sanding apparatus on locomotives: 

Gresham. 92, 1— •150. 

Houston, Atchison, Topeka & Santa Fe Ry. 98, I — •141. 

Leach. 92, 1— ^150. 

Overhung sandboxes. 111. Cent. R. R. 99, 1—138. 
Sanitary Institute of Great Britain, Southampton Congress, 1899. 99. 11— 

170. 
Santiago de Cuba, Engineering notes. 99, 1 — ^366. 
Savannah, Ga., Notes. 98, 1—229. 
Sawmills, African. 94, 1— ^35. 
Saws: 

Bryant metal saw. 92, 1 — ^411. 

Circular saws. Power absorbed In cutting various kinds of timber. By 
C. H. Heck and H. B. Evans. 94, 1— •212. 
(*) denotes an illustrated article, (t) denotes an inset sheet 
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Saws: (Continued.) 

Metal saws of Q. & C. Co. 94, 1—504. 

Motor driven saws of Q. & C. Co. for heavy metal work. 97, 1 — 340. 

Speed indicator for circular saw. By C. H. Heck and H. B. Evans. 94, 
i— •212. 
Scale-testing car, Standiard. 90, i — •537. 

Celluloid, Shrinkage of. 94, i— 180, 202, 222. 

Postal scale, Stauffer. 95, 11— •253. 

Universal, for dividing line of unknown length into any number of 
equal parts. 93, i— ♦312. 

Universal circular, for finding circumference of circle. 98, il— ^S59. 

(See also Cars, Weighing.) 
Schenck, Martin, Democratic candidate for New York State Engineer. 91, 

11—386, 415. 
Schools. (See Engineering schools.) 

Schultz Bridge & Iron Works, Pittsburg, Pa., Notes. 98, i— 222. 
Science and engineering. Relation between. By T. C. Clarke. 96, li — 8. 
Scientific work, Government, Consolidation of. (Notes on Mr. Dabney'a 

article in "Science.") 97, i— 88. 
Scott-Janney Electric Co., Prospectus. 99, il — 274. 
Scows: 

Garbage dumping, Seattle and Tacoma, Wash. By A. McL. Hawks. 
96, 11— •22. 

Laying of submerged intake, Burlington, Vt. 94, i — •512. 
Scrap cabinet. By T. S. Miller. 90, i— ^105. 
Scrapers. (See Pipe scrapers; Road scrapers.) 
Screens. Vibrating. 94, 11— ^413; 99, ii— •260. 
Screw propellers. (See Propellers.) 
Screws: 

Effective area. By D. S. Jacobus. 90, 11—107. 

Friction, Tests and their results. 95, ii— 400. 

Gage for small screws. British Association Screw Gage Committee. 
99, il— 297. 

Riehle testing machines. 94, I — 77. 
Scrubbing machine for aqueduct, Boston water works. 92, i — ♦580. 
Sea walls: 

Bond stones. Portrush, Ireland. 99, il— ^242. 

Lighthouse station, New York harbor. Masonry wall. 92, ii — ^•559. 

South Boston FUts, Boston Harbor, Mass. Masonry wall to enclose 
filled pier. 98, I— ^191. 
Searchlights, Notes. 93, 11—65, 260, 513; 94, 1—461; 94, li— 427. 
Seattle, Wash., Notes of a trip. 96, il— •436. 
Section houses. (See Tool houses.) 

Seepage of water from irrigation canals and reservoirs, Eftect of tempera- 
ture. Prof. Carpenter's opinions. 98, 1—305, 400, 422; 98, li— 
26, 148. 
See-saw, Giant, at Tennessee Exposition. By G. P. Coleman. 97, ii — ♦26. 
Segment, Circular, Formula for finding area. 93, i— 399, 468, 615. 
Segment erector, Hydraulic, Hudson River tunnel. 90, ii — •489. 
Seismic and oceanic noises, Mr. Kain's theories. 98, ii — 92. 
Selling price, A method of determining. By H. M. Lane. 96, li— 430. 
Semaphores: 

Bezer's revolving. 96, II — ♦le. 

Double-blade, N. Y. C. & H. R. R. R., Park Ave. viaduct, 96, li— •269. 

Eclipse three-position. 94, li— ♦516. 

Electrically operated aluminum blades. By V. K. Spicer. 97, 11—366, 
360. 

Hall electric. 91, i— ^88. 

Illuminated arm. Union Switch & Signal Co. 92, 1— ^4^- 

Mozier three-position. 93, i— 73, 193, ♦447. 

"97. 11—112" meaDB "Year. 1S97, second volume, page 112." 
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Semaphores: (Continued.) 

New form. Revolving lamp substituted for glass disk. 98, 1 — *Z19, 

404. 
Piper's distant signal, Canadian Pacific Ry. 94, ii— ♦379. 
Possibilities of three-position semaphore systems. By Frank Rhea.^ 

99, ii— ♦SIB. 
Sanborn rail-post signal. Chic, St. Paul, Minn. & Omaha Ry. 99, i— ♦327. 
Semi-Steel Co., New foundry. 98. i— ♦405. 
"Sensible heat." Use of term by Mr. Gould in his "Arithmetic of the Steam 

Engine." 98, ii— 58, 89, 106. 
Separators, Berthelet, and the Campbell kiln in cement manufacture. Mil- 
waukee Cement Co. 97, ii— ^413. 
(See also Magnetic separators; Steam separators.) 
Septic tank system. (See Sewage purification.) 
Sewage analyses: 

Berlin, Germany, Chemical. 96, ii — 141. 

Discussion of. By L. P. Kinnicutt. 99, i— 294. 

Framingham, Mass., Chemical, Crude and purified sewage. 93, ii— 477. 

Gardner, Mass., Chemical, Crude and purified sewage. 93, ii^77. 

Lawrence, Mass., 1890 and 1891. 92, ii— 555; 93, ii— 246. 

Marlborough, Mass., Chemical, of crude and filtered sewage. 93, ii^77. 

Oberlin, Ohio. 94, i— 498. 

Pullman, 111., Results of analyses. 93, i — 27. 

Reading, Pa., Aeration and rapid double filtration. 98, 1—53. 

Richmond, Ind., Analyses of river water and sewage. 96, i — 370. 

Worcester, Mass., at precipitation works. 94, i — 191. 

World's Fair, Chemical and bacterial, before and after precipitation. 

94, ii— 421. 
Zurich, Switzerland, Bacterial vs. chemical, 91, i — 302. 
Sewage disposal: 

Altoona, Pa., Suit against city to prevent stream pollution. 95, ii — 349. 

Chicago, Notes. 93, i — 439. 

Cleveland, Ohio, Report by Rudolph Hering and others. 96, i — 117. 

Connecticut: 

Report of Sewage Disposal Commission. 99, i — 104, 107. 
State commission appointed. 99, ii — 56. 
Institutions, Experience in English. By W. K. Parry. 92, i— 555. 
Land, Use of private. 95, ii — 68. 
Milwaukee, Wis., Device for separating sewage from storm water. 

Growth of sewerage system. 93, ii— 369, ^401. 
Richmond, Ind., Damage suit for river pollution. Analysis of river 

water and sewage. 96, i — 370. 
United States. 94, i— 237. 

Valparaiso, Ind., Supreme Court decision favors discharge into river. 
99, ii— 304. 
Sewage farms. (See Sewage purification. Broad Irrigation.) 
Sewage flow: 

Carrying capacity of sewer pipes. Effect of best workmanship and 

material. Wilmington, Del. 98, ii— 414. 
Computation of flow, Rosewater's method. 95, ii — 421; 96, 1^3. 
Gaging apparatus, Plainfleld, N. J. By A. J. Gavett. 96, ii— ^165. 
Gagings of dry weather flow: 

Blnghamton, N. Y., Insane Asylum. 96, 1 — 226. 
Des Moines, la.. Record of former gagings. Apparatus, calculations 
and results. By J. A. Moore and W. J. Thomas. 96, 1— ^130. 
Gagings of flow, Toronto, Ontario. Tabulated report. 1891. 92, ii — 499. 
Gagings of hourly flow, Schenectady, N. Y. Table and diagram. 92, 
i— 305. 
Sewage irrigation. (See Sewage purification, Broad irrigation.) 
Sewage purification: 

Adelaide, South Australia, Sewage farm. 94, i— 485. 

(*) deiiofcs an illustrated article. (^) denotes an inset sheet. 
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Sewage purification: (Continued.) 

Aeration. 95, i--124, 138; 99, ii— 241. 

(See also below, Atlantic City, N. J.; Lawrence, Mass.; Reading, 
Pa.) 
Altoona, Pa., Filter beds. Notes on sewerage system. 97, il — •50. 
Amherst, Mass., Settling tank. 92, ii — 54. 
Atlantic City, N. J., Filtration and aeration. 93, i— •122. 
Bacterial treatment, English system patented in America by Scott- 

Moncrieff. 99, ii— 23. 
Berlin, Germany, Broad irrigation. 96, ii— 140; 97, ii— •178. 
Berlin, Ont., Sewage farm and filtration. 93, i— *332. 
Birmingham, England, Sewage farm. 99, ii — 170 
Boston: 

Chemical precipitation in Mystic Valley. 93, i — 52. 
Plants in drainage area of water supply. 92, ii — 98, 196. 
Brewsters, N. Y., Electrical treatment. 93, ii— 41; 94, i— 240. 
Bristol. Conn., Filtration and broad irrigation. 96, ii — 14. 
Broad irrigation: 

Area required. By G. E. Waring, Jr. 94, i— 138, 143, 202. 
(See also, under Sewage purification, Adelaide, So. Australia; Ber- 
lin, Ger.; Berlin, Ont.; Birmingham, Eng.; Bristol, Conn.; Can- 
ton, Ohio; Cheyenne, Wyo.; Colorado Springs; Denver, Colo.; 
Eccles, Eng.; Freehold, N. J.; Fresno, Cal.; Greenfield, Mass.; 
Helena, Mont.: London, Ont.; Los Angeles, Cal.; Merlden, 
Conn.; North Brookficld, Mass.; Oberlin, Ohio; Paris; Pasa- 
dena. Cal.; Pullman, 111.: Redding, Cal.; Salt Lake City; Stock- 
ton, Cal.; Trinidad, Colo.; Wayne, Pa.) 

Brockton, Mass.: 

Experiments with r:ia!e and partially septic sewage. 99, i — 66, 72. 
Intermiticnt filtration. 95. i— 1292. *334. 

Operation of filter beds In 1895 and 1896. 96, i— 141; 97, i— 307. 
Progress on filter beds. 93. ii— 279. 
Canton, Ohio, Chemical precipitation. 93, i— *520; 93, ii— 60, ^217. 
Central Falls, R. I., Intermittent filtration. Plan of settling tanks and 

filter beds. 98, ii— *133. 
Champaign, 111., Septic tank system. Proper size for tanks. By A. N. 

Talbot. 99. ii— 105, *111. 
Chautauqua. N. Y., Chemical precipitation. 93, ii— *239; 94, i— 86. 
Chemical precipitation: 

Composition and cost of chemicals used. World's Fair. 94, ii— 421. 
Discussion of. By L. P. Kinnicutt. 99, i— 294. 
I^imitations of chemical processes. By G. E. Waring. 94, i — 15. 
Not a complete process. 97, i — 280. 

(See also Boston, Mystic Valley; Canton, Ohio; Chautauqua, N. Y.; 
Coney Island, N. Y.; East Orange, N. J.; Hamilton, Ont.; Lon- 
don, Eng.; Madison, Wis.; New Rochelle, N. Y.; Richmond, 
Eng.; Rouna Lake, N. Y.; Sheepshead Bay, N. Y.; Southamp- 
ton, Eng.; White Plains, N. Y.; Worcester, Mass.; World's 
Columbian Exposition.) 
Cheyenne, Wyo.. Sewage irrigation. 93, i— 180, 186. 
Chicago, Golf and Polo Club House. Small septic and nitrification 

plant. By Alvord & Shields. 99, ii— 155. 
Coke breeze, Use of, Columbus, 0. Recommended by John W. Alvord. 

98. i— 345, 368. 
Colorado Springs, Colo.. Sewage used for irrigation. 93. 1 — 180, ♦183. 
Coney Island, N. Y., Chemical precipitation. 92, 11- ^368. 
Danbury, Conn., Electrical treatment, Woolf's process. 94, I — 240. 
Denver, Colo. Plans for broad irrigation. 94, ii — 525. 
Dudley, England. 91. U— 126. 
East Orange, N. J.: 

Chemical precipitation and filtration. 92, 11- ^520. 

"97, 11—112" means "Year. 1H97. second volume, page 112." 
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Sewage purification: 

East Orange, N. J.: (Continued.) 

Complaints of adjoining town. 93, ii — 145. 

Efficiency of disposal works compared witli other methods. By 

C. P. Bassett. 90, i— 160. 
Report on disposal works. 91, i— 272, 302. 
Works abandoned. 95, ii — 349. 
Eccles, England, Sewage farm. 95, ii — 176. 
Electrical treatment: 

Bombay, India. Experiments abandoned. 97, ii — 353. 
Brewsters. N. Y., Woolf's process. 93, ii— 41; 94, i— 240. 
Danbury, Conn., Woolf's process. 94, i — 240. 
Drown's paper. 94, i — 240. 

New York, Canal St. pier, Woolfs process. 93, ii — 165. 
Ozone, Results of experiments with. By W. P. Mason. 94, i — 326. 
English practice. 93, i— 198. 

European practice. By Allen Hazen. 95, ii — 268. 
Exeter, England. Septic tank. Description and operation of plant. By 

A. S. Crane, 98, i— ♦18. 24; 99. ii— ♦275. 
Ferozone and polar ite, Use of. By Arthur Bowes. 94, ii — 205. 
Filtration: 

English bacterial system patented in America by Scott-Moncrlefl. 

99. ii— 23. 
(See also Altoona, Pa.; Atlantic City, N. J.; Berlin, Ont.; Bristol, 
Conn.; Brockton, Mass.; Central Falls, R. I.; Chicago; Gardner, 
Mass.; Hastings, Neb.; Lawrence, Mass.; Long Branch, N. J.; 
Madison. Wis.: Marion, la.; Marlborough, Mass.; Medfield, 
Mass.; Meriden, Conn.; Natick. Mass.; Litchfield, Conn.; Paris, 
Texas; Pawtucket, R. I.; Plainfield, N. J.; Pullman, 111.; Read- 
ing Pa.; So. Framingham, Mass.; Spencer, Mass.; Summit, N. 

J.) 
Flatbush, N. Y., Governor Flower's order. 94, ii — 50. 
Freehold, N. J., Broad irrigation. 95, i— ^418. 
Fresno, Cal., Irrigation. 93, i— 180, 184. 
Gardner, Mass., Filtration. 93, i— ^163; 93, ii— 477. 
Greenfield, Mass., Broad irrigation. 92, ii— 196. 

Hamilton, Ont., Chemical precipitation. By E. G. Barrow. 97, i — ♦62. 
Ha&tings. Neb., Filtration. 93, i— 1218, 228. 
Helena, Mont., Irrigation. 93, i— 180, 186. 
House in country, Branford. Conn. Sub-surface trench. By T. B. 

Doolittle. 97, ii— ♦425. 
Lawrence, Mass., Experiment station. 91, ii— 29; 92, ii— 559; 93, 11 — 246, 

254; 94, ii— 443, 448; By H. W. Clark. 98, 11—75; 99, ii- 395. 
Leadville, Colo., Rapid filtration. 93, i— 52. 
Leeds, England, Septic tank. 99, ii— 281. 
Lenox, Mass., Old and new plants. Sub-surface irrigation. 92, ii — 33, 

53. 
Litchfield. Conn., Filter beds three miles from village. 97, ii — 285. 
London, England: 

Filtration of crude sewage through coke. Experiments. 99, 11 — 299. 
1895 results, Chemical precipitation. 96, i— 303. 
Notes. 92, i— 581; 92, ii— 226; 93, i— 35; 96, i— 303. 
London, Ontario, Hospital for Insane, Notes on broad Irrigation. 98, 

1—422. 
Long Branch, N. J., Rapid filtration. 92, ii— ^580. 
Los Angeles, Cal., Irrigation. 93, i— 180, 185: 94, 11—17. 
Madison, Wis., Chemical precipitation and rapid filtration. Report to 

Council. 97, ii— 149; 99, ii— ^411. 
Manchester, Eng., Report recommending tanks and filter beds. 99, 11 — 

377, 401. 
Manufacturing wastes as related to sewerage problem. Experiments on 

purifying wastes by Mass. State Board of Health. 99, 1 — ^334. 
(*) denoCes an illustrated article. (t) denotes an inset sheet. 
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Sewage purification: (Continued.) 
Marion, Iowa: 

Cinders from locomotives as filtering material. 99, 11 — 97. 
Distributing tank and automatic dosing apparatus. By F. A. Bar- 
bour. 99, 11— ♦27. 
Marlborough, Mass., Filtration. 92, 11— •170, 180; 93, 11—477. 
Mass. experiment station. (See above, Lawrence, Mass.) 
Medfleld, Mass., Filtration. 92, 11— ♦611. 
Menominee River Valley, near Milwaukee, Wis. 95, 1 — 387. 
Merlden, Conn., Broad irrigation and Intermittent filtration. 95, 11— 

♦35, 41, 74; 96, 11—418. 
Modem methods of sewage disposal. By G. E. Waring, 94, 11 — 295; By 

Sir William Henry Preece, 99, ii— 171. 
Natick, Mass., Filtration. 96, 1- 1363. 
New Rochelle, N. Y., Chemical precipitation. 95, 1— •143. 
North Brockfield. Mass., Broad irrigation. 94, 1—^233. 
Oberlin, Ohio, Sewage farm. 94, 1— ^498. 
Paris, Broad irrigation. By W. P. Mason, 94, 11—378; 95, 11— ♦124; 98, 

1— tlTO; 99, il— 105, 107. 
Paris, Tex., Filter beds. 97, 11— ♦98. 
Partial purification. By G. E. Waring. 94, 1—15. 
Pasadena, Cal., Irrigation. 93, i— 180, •184. 
Pawtucket, R. I., Filter beds and settling tanks. By G. A. Carpenter. 

96, 1- ♦ll, 58. 
Plalnfield, N. J., Filtration. By A. J. Gavett, 96, 11— ^162, 250; 99, 1— 

♦162. 
Precipitating tanks, Germany. 91, 1— •137. 
Pullman, 111., Irrigation and filtration. 93, 1— ♦26. 
Reading, Pa., Filtration and aeration of sewage. Elevated filter bed. 
Operation and official test. Chemical and bacterial analyses. 
98, i— *o0, 60. 
Redding, Cal., Irrigation. 93, 1-180, ^185. 
Richmond, Eng., Precipitation tanks. 91, il— 1402. 
Round Lake, X. Y., Chemical precipitation. 92, 11—^340. 
Salford, England, Experiments in sewage treatment. 91, 1 — 329. 
Salt Lake City, Utah. 95, 11—312; 97, 1— tl66. 

Saratoga Springs, N. Y., Water waste prevention essential. 99, ii — ^24. 
Septic tank: 

Brockton, Mass., Experiments with stale and partially septic sew- 
age. 99, 1-66, 72. 
Champaign, 111., Proper size for tanks. By A. N. Talbot. 99, ii — 

105, ♦111. 
Chicago, Golf and Polo Club House. By Alvord & Shields. 99, il— 

155. 
Coverings of tanks. Are they a necessity? 99, 11—368, 401. 
Darfield, England. 99, 1-357. 
Early system of sewage treatment. Automatic vault cleaner of 1882; 

98, 1— ^306. 
Exeter, Eng. By A. S. Crane, 98, 1— •18, 24; 98, 11-16; 99, ii— •276. 
Lawrence, Mass. (See above, Lawrence, Mass.) 
Leeds, Eng.. Experiments with open tanks. 99, ii — 281. 
Marion, Iowa. 99, 11— ♦27. 
Patents. 99, ii— 369. 

Size for tanks. Champaign, 111. By A. N. Talbot. 99, il— 105, niL 
Verona, N. J., Essex Co. Lunatic Asylum. 99, 11 — 155. 
Sheepshead Bay. N. Y.. Chemical precipitation. 92, ii— 1308. 
Sludge disposal by natural agencies. By G. S. Woodhead. 99, 1—427. 
South Framingbam, Mass. 92, 11— ^127; 93, 1— ^248; 93, 11—477; 94, 11— 

397, 409; 96, 1— *100. 
Southampton, England, Chemical precipitation. By W. B. G. Bennett 
92, Ii— 198. 
"97, li-112* means "Year, 1M)7, second volume, page 112." 
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Sewage purification : (Continued.) 

South Orange, N. J., Agitation of subject. 91, 1 — S84. 

Spencer, Mass., Intermittent filtration. 98, I — •190. 

Stockton, Cal., Irrigation. 93, i— 180, 186. 

Storm water, Provision for. By A. J. Martin. 99, il— 327. 

Summit, N. J., Filtration. 92, ii— •545; 93, i— 248. 

Trinidad, Colo., Irrigation. 93, 1—180, *183. 

Verona, N. J., Septic tank system. 99, ii — 155. 

Wardle's plan. 94, i— 325. 

Wayne, Pa., Broad Irrigation. 92, il— *422; By G. E. Waring, 94, 1—15. 

White Plains, N. Y., Chemical precipitation. 92, 11— 1284, ^314. 

Worcester, Mass., Chemical precipitation. 90, il— ^432, 466; 92, 11—77; 

94, 1- ♦25, 54, 66, ♦190; 95, 11—233; 97, 11—349. 
World's Columbian Exposition, Chemical precipitation. 93, 11 — 186; 94, 
11—420. 
Sewer computer, Colby slide rule. 97, I — ^5. 
Sewer diagrams: 

Estimating quantities of material. By S. M. Swaab. 96, 1 — 1316. 
Bering's diagram, showing relation between size, slope, velocity and 

discharge of sewers. 94, 11 — *449. 
Kutter's formula, pipes full or half full. By A. N. Talbot. 92, 11—126, 

193. 
St. John method of computing approximate areas. 91, 11 — ^447. 
(See also Hydraulic formulas; Sewage flow.) 
Sewer gaglngs. (See Sewage fiow.) 
Sewer Inlets. (See Catch basins.) 
Sewer Invert blocks: 

New form, Vitrified clay, for circular sewers. By A. N. Talbot 99, 

1—^91. 
Tonawanda, N. Y., Form used In 1890. 99, 1— ^171. 
Sewer pipe: 

Beton. Waring Sewer Pipe Co. 91, 11-^377. 
Carrying across bridge, London, Ontario. 98, 11— ^21. 
Carrying capacity. Effect of best material and workmanship, Wilming- 
ton, Del. 98, 11—414. 
Cement, Testing, European methods. Investigation by Mr. Gary. 98» 

11—151. 
Clay, Testing, European methods, Investigation by Mr. Gary. 98, 11 — 

151. 
Cleaning. (See Pipe scrapers; Sewers, Cleaning.) 
Cost: 

Cost In 50 cities. 91, 11-397. 
Formulas for estimating cost. 93, 11 — ^77. 
Dallas, Texas, Cost of laying. 92, 11—466, 518. 
Inspection of interior. Device for. By W. C. Parmley. 94, 11— ^249; 96, 

1—138. 
Ithaca, N. Y., Cost of 8-ln. pipe. 96, 11—112. 
Joints. (See Pipe Joints.) 

Length of sewer pipes. 95, 1—14; 96, 1—121, 170. 
Scrapers. (See Pipe scrapers.) 
"Silicate," Manufacture of. 94, 1—457. 
Somervllle, Mass., Cost. 93, 1—414. 
Steel: 

Combined with concrete, Boston. 96, Ii— 113. 
London, Ont., Pipe supported beneath floor. 98, 11 — ^21. 
Notes. 94, 1—544. 
Steel skeleton, Cement covered. Manufacture of, Paris. 98, i— tl70. 
Testing, European methods. Cement and clay pipes. 98, 11 — 151. 
Vitrified : 

Cement joints. Tests. By M. A. Howe, 92, 11—252, 256; 96, 1— •12, 
19, 26. 
(*) denoCes an illustrated article. (t) denotes an inset sheet 



234 SEWER PIPE. 

Sewer pipe: 

Vitrined : (Continued.) 

Compared with brick sewers. 94, ii — 518. 

Cost of, at Gardner, Mass. 93, i— 235. 

Cost of 16-in. pipe laid at Trinidad, Colo. 93, 1 — 46. 

Device for holding pipe while making cement Joints. 95, i — ^^122. 

Length and dimensions. Change in the standard. 92, i — *lZb. 

Manufacture of pipe: 

Evens & Howard, St. Louis, Mo. 92, i— •624. 
Ohio pipe works. 92, il— 473. 
(See also Clay, Vitrified; Water pipe. Vitrified.) 
Wilmington, Del., Tests, Effect of material and workmanship upon 

carrying capacity of pipe. 98, ii — 414. 
Wooden: 

Brooklyn and New York City. By J. C. Meem. 96, il— •300, 318, 

♦433. 
Niagara Falls, Ontario, Details of outlet sewers. By C. H. Mitchell. 
97, i— *300. 
Sewerage: 

Assessment: 

Boston. 98, ii— 229, 232. 
Brockton report. 94, ii — 51, 53. 
Marlborough, Mass. 95, i — 53. 
Atlanta, Ga., Report upon system by Mr. Rudolph Hering. 91, 1 — 328. 
Baltimore. Report by Commission. 97, ii — 430. 
Berlin, Germany, History, Cost of operating system. 96, Ii — ^139. 
Boston and vicinity: 

Accounts of Board, System of keeping. By A. F. Brldgman. 97, 11 — 

390. 
Assessment system. 98, 11—229, 232. 
Brief history of efforts to Improve system. Metropolitan Sewerage 

Commission appointed. 90, I — 115. 
Connections with other sewers. 94, I — 1386. 
Cross sections of sewers. 94, I — tl21. 
Dorchester Brook sewer. Stony Brook channel and retaining walL 

92, 1— ♦512. 
General description. 94, I — 162. 
Legislative action and court decision. 91, 1 — 524. 
Notes from 9th report. Detailed cost of pumping. 98, 1 — 292. 
Progress of work, Oct. 15, iorf5. Letter from Mr. Noyes. 95, 11 — ^292. 
Pumping stations. 94, I— 1412. 

Report upon high level gravity sewer for the Charles and Neponset 
River valleys. 99, 1—166. 

Senarate svstems 90 II 19 

Siphons, Shirley Gut and Mystic River. 93. 11—265; 94, 1— t361, t412. 
District of Columbia, History and other notes. Report of Rudolph 

Hering and others. 92, I — 476. 
Hull, England, System and pumping works described. 90, i — 126. 
Illinois, State supervision proposed. 96, il — 432, 435. 
Los Angeles. Cal., Plans. By Burr Bassell. 95. I— tl39, 141. 
Marlborough, Mass., Assessment plan. 95, 1 — 53. 
Metropolitan System of Massachusetts. (See above, Boston and vicin- 
ity.) 
Mexico, City of, Plans for extended sewer system. 91, 11 — 570, 582. 
Milwaukee. Wis.. Growth of system. 93, 11—369. 
Natlck, Mass., Construction of system. Labor question. 97, 11^29. 
New England States. Tabulated description. 92, i— 509. 
New Orleans. Proposed system. 94, 1—313; 97, i— 312; 97, 11—219; 99, 
1—25; 99, Ii— 30. 
(See also Drainage, New Orleans.) 
Newton, Mass., Separate system. Specifications. By G. M. Warren. 96, 
1-12. 
"97. 11—112" means "Year, 1897, second volume, page 112." 
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Sewerage: (Continued.) 

Oberlin, Ohio, Notes. By W. B. Gerrish. 94, 1—204. 

Orange, N. J., Plans for new system. 90, i — 509. 

Paris, Old system and the new work. 95, ii— 121, ^122. 

Passaic Valley, N. J., Report of Sewerage Commission. 97, i — 113, 152, 
158. 

Peoria, 111., West Bluff system. By A. D. Thompson. 97, i— tSO, 105. 

Plainfleld, N. J. By A. J. Gavett. 96, ii— ♦162, 250. 

San Antonio, Tex., Plans and estimates. 94, ii— 70, 428. 

San Diego, Cal., Notes on system. 90. i— 279; 90, ii— 376; 91, i— 64, 86. 

Shone system. Special features and advantages. 92, ii — 100; 93, i — •267; 
93, ii— 68. 

South Framingham, Mass., Underdrainage purification plant. 96, i — 
♦100. 

Superior, Wis., Notes. 94, i— 130. 

West Hartlepool, England, Bad construction and proposed Improve- 
ments. 98, i— 99. 

West Troy, N. Y., Construction 1886-1889. Rules governing the making 
of connections with system. 91, i — ♦4. 

Woonsocket, R. I., Reports of engineers and chemist. 92, il — 531. 

Worcester, Mass., Changes in system recommended. 97, i — 257, 280; 97, 
ii— 349. 

World's Columbian Exposition. 92. i— 52; 93, i— ^267, 439; 93, ii— 67. 

Sewers: 

Backfilling trenches in city streets. 95, ii— 122, 153, 154, 258, 298. 
Baltimore, Md., Intersection of sewers. 96, i — ^244. 
Berlin, Germany, New devices for cleaning. 96, ii — ♦139. 
Boston : 

Assessments. 98, ii— 229, 232; 99, i— 325, 366. 

Specifications. 91, ii— 193. 
Brantford, Ontario, Maintenance of separate system. 96, i — 270. 
Brick: 

Collapsible center for sewer arches, Calcutta, India. 99, 1 — •22. 

Compared with vitrified brick. 94, ii— 518. 

Cost of, in 50 cities. 91, ii— 397. 

Estimates of quantities of material. By S. M. Swaab. 96, i — 1316. 

Ground water conduit, Little Falls, N. Y. 92, I— ^661. 

Intersection of brick sewers. Design for circular sewers. 96, i — ^tl63. 

Peoria, 111., Egg-shaped sewers. By A. D. Thompson. 97, 1 — 151. 

Salt Lake City. By W. P. Hardesty. 94, 1— 12. 

Waterproof lining of Portland cement plaster. 97, ii — 10. 
Brockton, Mass.: 

Bids of contractors. 94, i — 368. 

Construction. Four years* experience with contract and city labor. 
98, i— 293. 
Brooklyn, N. Y., Greene Ave., Construction. 92, 1— 18; 94, 11— 1463. 
Brussels, Belgium, Concrete channel for Maelbeek Creek. 96, 1 — •195. 
Buenos Ayres, Siphon under Riachuelo river. 97, 1 — 90. 
Bursting of sewers. Liability for. 95, 1—232. 

Center for sewers, Roberts' collapsible, Calcutta, India. 99, 1 — ^22. 
Chicago : 

Intercepting sewer. Methods of construction. Specifications for 
materials. 98, i— 89, •131, ^259; 99, 1—241. 

75th St. district, Proposed construction. 99, 11 — 1, 41. 

95th St. district, Proposed construction. 98, 11-113. 

Wentworth Avenue, Construction. 94, il — •292. 
Cleaning sewers: 

Berlin, Germany, New devices. 96, 11— ^139. 

Flushing sewers. (See below, Flushing sewers.) 

Providence, R. I., Appliances used described in detail. By Allen 
Aldrich. 99, 1— tl94. 
(*) denotes an illustrated article. (t) denotes an Inset sheet. 



236 SEWERS. 

Sewers: 

Cleaning sewers: (Continued.) 

Walsall, England, Device of iron claws drawn through sewer. 99, 

ii— •328. 
Wilmington, Del., Details of catch basin. By T. C. Hatton. 99, 

1— ♦194. 
Wooden frame, Austrian device. 90, ii — ♦401. 
(See also Pipe scrapers.) 

Concrete: 

Brussels, Belgium, for the storm flow of Maelbeek Creek. 96, i — 

♦195. 
Concrete and steel in combination, Boston sewerage system, in Mat- 

tapan. 96, ii— 113. 
Concrete sewers on piles. New York. 94, 1^64.- 
Scarborough-on-Hudson. 94, i — 81. 

Connecting laterals and main sewers, when the two are at different 
elevations, Proposed method. 96, ii — ♦121. 

Cost: 

Brockton, Mass., Cost of labor. 94, i — 368. 

Ccrdele, Ga., Cost. 93, 1—313. 

Duluth, Minn., 1889-1892. 94, i— 130. 

New Brunswick, N. J., Councirs ideas of cost. 93, 11 — 294. 

Passaic, N. J.. 1890-1892. 94, i— 130. 

Toronto, Ontario, Contract and day labor. 92, ii — 596. 

(See also below, Estimates.) 
Dallas, Texas, Sewer records. 93, i — 63. 
Defective sewers. Liabilities of municipal corporations. 94, i — ^374; 96, 

1—112. 
Definition of sewer. 93, 1—135, 232, 331. 
Denver, Colorado. 94, 1—130; 95, II— ^430; By W. P. Hardesty, 98, 11— 

241, 295. 
Des Moines, la.. Gaging of dry weather flow of sewage. 96, 1 — ♦ISl. 

Discharge of sewers. (See Hydraulic formulas; Sewage flow; Sewer 
diagrams.) 

Duluth, Minn.: 

Cost, 1889-1892. 94, i— 130. 

Steep streets. Report by Hering and Rosewater. 91, i — ^148. 

Storm sewer designs. 90, ii — 1380. 

Egg-shaped: 

Brick, Peoria, 111., Baldwin Latham's form. By A. D. Thompson. 

97, I— 150. 
Comparison of velocities in egg-shaped and circular sewers, Kut- 

ter's formula. By A. N. Talbot. 99, 1—91. 
Designing sewers. Table for. 96, 11—189. 
Estimates of quantities of material. Tables and diagrams. By S. M. 
Swaab. 96, I— 1316. 

Flat roof: 

New York City. 94, 1—303. 

St. Paul, Minn. By G. L. Wilson. 94, 1— ^268. 
Flood waves in sewers, and their automatic measurement. 93, i — 85. 
Flow In sewers. (See Hydraulic formulas; Sewage flow; Sewer dia- 
grams.) 

Flushing sewers: 

Belgian movable dam. 97, I— ♦262. 
Bride's device. 9G, ii— *90. 

English practice. Report by T. H. Nesbitt. 96, 1—^343; 96, 11—43. 
Ithaca, N. Y., Experiments by Mr. Ogden. 98, 1—310. 
Newton, Mass.. Manholes connected with city mains. Use of hy- 
drants and water of brook. By G. M. Warren. 96, 1 — 12. 
Providence, R. I., Apparatus used. By Allen Aldrich. 99, 1—196. 

•*W7, li— 112" means '•Year, 185)7, second volume, page 112." 



SEWERS. 237 

Sewers: 

Flushing sewers: (Continued.) 

Sea-water, Use of, Yarmouth, England. By William GockrilL 92, 

ii— 461. 
Systems of flushing. Experimental tests in Omaha, Neb. By An- 
drew Rosewater. 97, i— 275. 
Tests by Cornell graduates. 94, i— 273. 
Washington, D. C. 94, i-— •114. 

Water waste by automatic sewer flushing tanks. 99, ii — 172. 
Water waste valueless for flushing, Detroit, Mich. 94, ii — 132. 
(See also Flush gate; Flush tanks.) 
Gaging flow. (See Sewage flow.) 
Gardner, Mass., Vitrified pipe. 93, i— 235. 

Grade, Minimum, Findlay, Ohio, and South Bend, Ind. By J. S. Humph- 
rey. 94, i— 241. 
Ground water, Exclusion of. Method described by Robert Godfrey. 96, 

ii— 440. 
Hartford, Conn., Plans for intercepting sewer. 93, ii — 145. 
Inspection of interior, Device for. By W. C. Parmley. 94, ii— •249. 
Intersection of circular brick sewers. Proper design for. 96, i — tl63. 
Intersection of sewers, Baltimore, Md. 96, i — *244. 
Lining: 

Waterproof lining. Portland cement plaster for interior of brick 

sewer. 97, ii — 10. 
Wooden lining, Melbourne, Australia. 98, ii — *410. 
Liverpool, Notes. 90, ii— •368. 
Los Angeles, Cal., Outfall sewer. By Burr Bassell, 95, i— 139, tl41; 98, 

i— 94; 99, i— 389. 
Lynn, Mass., Dislocation of brick sewer in soft ground. 96, i — •lOS. 
Melbourne, Australia, Wooden lining for a 4-ft. 3-in. sewer, a shielif 

driven tunnel. 98, ii— ^410. 
New Brunswick, N. J., Cost. 93, ii— 249, 496. 

New London, Conn., Outfall sewer. Extension under harbor. 93, i — *^S, 
New York City, Flat roof sewer. 94, i— 303. 
Newton, Mass.: 

Carried beneath aqueducts in interesting manner. 97, 11^30. 
Separate system. Grades for different sizes. Specifications. Bf 
G. M. Warren. 96, i— 12. 
Niagara Falls, Ontario, Outlet sewers. Use of wooden stave pipes. By 

C. H. Mitchell. 97, i— ♦300. 
Paris: 

Design and size of sewers. By W. P. Mason, 94, ii— ^378; 98, ii— 884. 
Old system of sewerage and new work. 95, ii — 121, ♦122. 
Shield system of tunneling. Semi-circular hydraulic shield. 96, 
ii— 24, ^28. 
Passaic, N. J., Cost, 1890-1892. 94, i— 130. 

Peoria, 111., West Bluff. Brick egg-shaped sewers. Trenching esti- 
mates. By A. D. Thompson. 97, i — 150, 105. 
Philadelphia, Pa., Cresheim arch, carrying sewer over gorge. 93, U — 

♦170. 
Plainfleld, N. J., New system of sewers. Contract prices. By A. J. 

Gavett. 96, 11— ^163, 250. 
Providence, R. I.: 

Appliances used in maintenance of sewers. By Allen Aldrich. 99. 

i— tl94. 
Cost of sewers per foot in 1897. 98, 1—293. 

Excavation of trench. Harris method of dealing with quicksand. 
92, i— ♦420. 
Pullman, 111., Brick and vitrifled pipe. 93, 1—26. 
Rochester, N. Y. 94, 11—^206; 95, 1— ♦123. 

St. Louis, Mo., Cost of construction and maintenance. 93, 1 — 621. 
St. Paul, Minn. By G. L. Wilson, 94, 1- ♦268,539, 545; 96, 1—188. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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• 

Sewers: (Continued.) 

Salt Lake City, Intercepting and outfall sewers. By W. P. Hardeaty, 

94, I— 12; 94, ii— 43; 95, i— 345; 97, 1— tl66. 
Size of sewers: 

Influence of slope on run-off from drainage areas. 95, 11 — ^74. 
Slide rule for computing size. 95, ii — •258. 
Table for use in designing egg-shaped sewers. 96, 11 — 189. 
(See also Hydraulic formulas; Sewage flow; Sewer diagrams.) 
Somerville, Mass., Cost of pipe. 93, i — 414. 
Stoppage of sewer by worms. 94, i — ^391. 
Storm water: 

Brussels, Belgium, Concrete channel for Maelbeek Creek. 96» 1 — 

♦195. 
Denver, Colo. 95, 11— ♦430. 
Duluth, Minn. 90, ii— 1380. 
German design. 95, i— ^230. 
Trapped Inlet. 94. ii— ^302. 
World's Columbian Exposition. 93, ii— 68. 
Subsoil drainage. (See Drainage, Subsoil.) 
Templets for beton sewers, Middlesborough, Ky. 91, Ii — ^♦469. 
Toronto, Ontario, Cost, built by contract and by day labor. 92, 11 — 696. 
Ventilation: 

Electric motors, in English town. 94, 1—129. 
Ford system. Separate air duct at upper part of sewer. 90, 11 — ^•M. 
St. Paul, Minn. 94, i— 539. 
Separate system. 94, 11—490, 492. 
Washington, D. C: 

Development of sewer system, 1832-1898. 98, 11-287. 
Flush gates. 94, i— ^114. 

Flush tank discharges, Effect upon small sewers. Tests by A. E. 
Phillips. 99. i— 23. 
West Bay City, Mich. 90, ii— •564. 
Westboro. Mass., Improvements. Exclusion of ground water. 99, 1^ 

341. 348. 
Wooden sewers. (See Sewer pipe.) 
World's Columbian Exposition. 93, 11—68. 
Sextant, Double, for hydrographlc surveys. 90, I — ^604. 
Shaft, Stow flexible. 92, II— ^129; 93, 1—^522; 99, 11- •llO. 
Shaft-sinking: 

Cardiff method of sinking shafts through water bearing strata. 91, 11^ 

471. 
Norway, Michigan, through wet gravel and quicksand. By William 

Kelly. 91, II— ♦IH. 
Poetsch freezing process. 92, 1—175; 96, Ii — 78. 
Rapid work on mine shaft. 95, i — 16. 
Shearing machines: 

Hammond belt-driven, for cutting structural Iron. 94, 11 — •IS. 
Hllles & Jones shear for beams and channels. 96, i — •346. 
Long & Allstatter bloom shear for cutting 100 sq. ins. of metal. 99» 1^ 
♦103. 
Shears. (See Cranes.) 
Sheet metal gages. (See Gages.) 

Shields, Fire protection, Pabst building, Milwaukee. 96, 1 — ♦126. 
Shields, Tunnel: 

Baltimore Belt Ry., York Road. By M. P. Paret. 92, 1— t26, •53. 

Blackwall, London. 95, il— tll5. 

Boston subway. 97, I— •388. 

Cost and rate of work In construction of various tunnels. Tabular 

statement. 98, 1—239. 
Design of shields. 98, 11—256. 
East River Gas Co. 95, 11-21, 24. 

"07. 11—112" means 'Year. 1807, second volume, page 112." 
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Shields, Tunnel: (Continued.) 
Hastings shield. 99, 11— ♦77. 

Hudson River tunnel. 90. 1— •257, •354; 90, li— ♦54. 
Hydraulic shields in soft ground. 92, 1—64, ♦276. 
Melbourne, Australia, Accident. 95, ii — 40, 43. 
Paris, Orleans Ry. 99, i— *288. 
Paris sewer work. 96, il— 24, •28. 
Removal of arch, making open cut. Caledonian Ry., Scotland. Trayel- 

ing iron shield. 92, I— ♦410. 
Ripley, N. Y., Driven by screw jacks. By E. A. Wilder. 98, 1— ♦363. 
St. Clair tunnel. 90, li— 1425, 457, 467, •546. 
Semi-circular shields: 

Bait. Belt Ry., York Road. By M. P. Paret. 92, i— t26, ♦SS. 
Paris sewer work. 96, il— 24, ^28. 
Shinn, William Powell, Biographical sketch. 90, 11- 1545. 
Shipbuilding: 

Cleveland Ship Building Co., Details of yard. 98, ii— ♦150. 

Cranes and staging arrangements. Union Iron Works, San Franeisoo. 

99, ii— ♦342. 
English and American shipbuilding. Comparison. 92, ii — 325, 609. 
Formulas for displacement, etc. By W. F. Durand. 94, i— 42, 60, 78. 
Great Lakes, Shipbuilding of 1890. 90, i— 362. 
Launch of a battleship. By H. R. Champness. 99, ii— tll6, 120. 
Newport News, Va., Details of plant. 91, i — ^465. 
Swift passenger steamers of moderate size. By E. L. Martin. 99, 11^ 

14. 
Watertight work. Methods of securing. By H. G. Smith. 98, ii— 324. 
World's industry. 90, ii— 218. 
Ship canal convention, National, Washington, D. C. 93, i — 63. 
Ship canals. (See Canals.) 
Ship models. (See Warships, Models.) 
Ship railways: 

Chignecto. 91, ii— ^279; 92, i— 44, 283; 93, 1—73, 477; 94, ii— 111, 496. 
European, Notes. 92, i — 538. 

The Dalles, Columbia River. 91, ii— 1228; 94, U— 129. 
Ships: 

Lacquer for hulls: 

Experience of Russian frigate. 90, i — 186. 
Japanese lacquer. 91, i — 55. 
Propulsion of ships. Review of curious inventions. 97, i — 202. 
Raising sunken ships. Pontoon Invented by C. H. Brown. 91, il — ^162. 
Speed indicators: 

Standardized screw recommended. 94, i — 30. 
Weaver, used on the "Bancroft." 93, i— 121. 
Tonnage and displacement of ships. 98, ii — ^284. 
Ventilation of ships. 95, ii— 336. 
(See also Boats; Steamers; Warships; Yachts.) 
Shop drawings, Bridge works' rules. By C. H. Wright. 95, i— ^82, 107. 
Shops and factories: 

Austrian regulations governing shops. 90, I — 512. 

Berlin Iron Bridge Co., Details of plant. 91, il— ^316. 

Brown & Sharpe Manufacturing Co., Providence, R. L, Foundation antf 

frame. 96, i — ^315. 
Construction of shops and factories. By G. H. Hutchinson, 92, il — ^t446j 

470; By J. E. Sweet, 92, ii— 564, ^568; 94, i— 65; 96, ii— 66. 
East Tenn., Va. & Georgia Ry., Knoxville, Tenn. Repair shops and 

yards. 93, ii— ^349. 
Electric power: 

Cotton mills. By W. B. S. Whaley. 97, ii— 884. 
Discussion. By C. A. Seley. 92, ii— 69. 
Distribution of electricity. 94, i— 369. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Shops and factories: 

Electric power: (Continued.) 

Electricity versus shafting. By C. H. Benjamin. 97, 1—338. 

Plumb, Burdict & Bernard, North Tonawanda, N. Y. 97, 1 — 66. 

W. J. Dickey & Son, Baltimore, Md. 96, 1—280. 
Gas engines as motive power. By A. R. Bellamy. 99, 11 — 61. 
Gray Electric Co., Highland Park, 111. 93, 1- •272. 
Heating shops: 

111. Cent. R. R., Burnside, Sturtevant hot blast system. 96, 11—55. 

Lancaster Mills, Heating from hot well of condensing engine. 96, 
jj gY gg 

Illinois Central R. R., at Burnside. 96, 1—1402; 96, ii— 134, t53, 55, 56. 
Klots Throwing Co., Carbondale, Pa., Novel design for roof. 96, 1 — •23L 
Lighting by inverted arc lamps. 93, ii— 373. 
Louisville, New Albany & Chic. Ry., Lafayette, Ind. 95, 11— t66. 
Newport News Shipbuilding and Dry Dock Co. 91, 1— ^465. 
Niles Tool Works, Hamilton, Ohio, Construction details. 96, 11— ♦45. 
Northern Pacific Ry., Tacoma. 92, i— tl70. 
Penn. R. R., Locomotive and car shops. 90, i — 399, 422. 
Pittsburg Reduction Co. 94, ii— ♦26, 52. 
Railway shops. Arrangement and construction of. 96, 11 — 56. 
Relation to the drawing office. By A. W. Robinson. 94, 1 — 501. 
RuEsell & Irwin, New Britain, Conn., Fireproof shutters. 96, 1 — ♦265. 
Union Pacific R. R., Cheyenne, Wyo. 91, 1—444. 
Veeder Mfg Co., Factory of steel and glass. 98, ii — ♦IS, 42. 
Washburn & Moen Mfg. Co., Worcester, Mass., Fire in steel frame fac- 
tory. 96, ii— *5. 
(See also Bridge shops; Iron and steel works; Locomotive works.) 
Shore protection. Brick mantle for. Details of construction. Invented by 

Villa of Italy. 96, ii— *299. 
Shovels. cSee Steam shovels.) 
Shutters: 

Chenab Canal, India, Device for operating. By L. F. MacLean. 94, 

l~*435. 
Dam shutters, Madras, India, Jib crane for operating. 93, 1 — 117. 
Fireproof shutters, Russell & Irwin Manufacturing Co. 96, 1 — ♦255. 
Sidewalks: 

Assessment for corner. 93, ii — 241. 

Cement, Washington, D. C. Curious breaks. Cost, 99, 11 — 59. 

Concrete: 

l^wrence, Kansas, Specifications by Prof. Marvin. 99, 11 — 307. 
San Francisco. 97, i— 142. 
Specifications. 97, i— 386. 
Moving sidewalks: 

Chicago Elevated Ry., Downtown loop problem. 94, 1 — 61, 288, 349. 
World's Fair. 90, ii— ♦528; 92, i— 53, ♦206. 
(See also Pavements.) 
Siding. (See Switches; Track, Sand.) 

Sieves, Cement testing. Variations In. By L. C. Sabin. 92, i — 651. 
Sifting machinery. Vibrating screens. New system of operating. 94, 11 — 

♦413. 
Signal department on American railways. Development, suggestions, need 

of uniformity. By W. H. Elliott. 98, 1-38, 40. 
Signals: 

Ardols system of signaling on warships. 91, II — ♦574. 
Visibility of lights at sea, Experiments by United States, Germany and 
the Netherlands. 95, 1—377. 
Signals, Railway: 

Abernethy & Tlmmls, Totenham & Forest Gate Ry., London. 94, 1 — 

273. 
Automatic signals, Electric rail circuit system most satisfactory. Ad- 
vantages of semaphores. By V. K. Splcer. 97, 11 — 355, 360. 
"97, ii— 112" means "Year, 1897, second volume, page 112." 
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Signals, Railway: (Continued.) 

Block system. (See Block system of moving railway trains.) 

"Bootjack" signals, L. S. & M. S. Ry. 98. il— ♦66. 

Colors for safety. 94, i— 189, 260; 94, U— 114; 96, 1—166; 97, 1—897; 

99, i— 363. 
Definitions adopted by American Railway Association. 94, 1—819. 
Distant signals, Requirements. By E. D. WUeman. 99, 1—121. 
Diverging track signals. 94, ii— 319. 

Electro-mechanical slot signals, Phil. & Read. Ry. 96, 1— ♦219. 
English practice. 92, ii— 392; 94, i— 67. 
Fixed signals, Uniform practice with. 92, ii— 379. 
9 Flash-light tail lamp, Grand Trunk Ry. 95, i— 217. 
Fog signals. 94, i— ^254; 97, i— 231; 99, i— 422. 
Grade crossing signals: 

American Signal Co., Baltimore. 94, i— ♦534. 

Distant signals. 94, i— 139, 143, 222. 

Electric controller, American Signal Co. 96, i— ♦340. 

Gong rung by magneto-electric generators placed at each side of 
crossing. 93, ii— 309. 

Maine Central R. R. and electric railways. 95, 11-97, 104. 
Hassell automatic signal. 94, i — 335. 
Hellographic signals, Notes. 93, i— 265; 94, ii— 198, 223. 
History of signaling. 94, i— 536, 540. 
Iron posts, Michigan Central R. R. 96, ii— 318. 
Interlocking. (See Interlocking railway systems.) 
Kelsey gong, for use with block system. 91, i — ^194. 
Ladies as operators, Chesapeake & Ohio Ry. 94, i — 284. 
Leonard train order. 93, ii — 308. 
Levers, Number of, in pneumatic system. 94, 1 — 83. 
Locomotive cab signals: 

Electric system of Abernethy & Timmls, England. 94, 1—278. 

Jennings* train order board. 96, ii— ^223. 

Wallace invention. 98, ii— ♦263, 264, 273; 99, ii— 1. 
Modern practice in signaling. By George Gibbs, 95, 1—167, 247; By A: 

M. Thompson, 95, 11—84; By H. M. Sperry, 99, ii— 806. 
Normal safety or normal danger automatic signals. By A. J. Wilson. 

99, ii— 307. 
Observance of signals by railway employees, Possibility of accidents. 

90, i— 109. 
Rowell-Potter safety stop, Boston, Revere Beach & Lynn Ry. 92, 11 — 

369. 
Semaphore signals. (See Semaphores.) 
Torpedo placing device. Small carriage propelled by burning rocket. 

95. i— 55. 
Torpedo placing machine. 94, i — ^254. 
World's Fair exhibit. 93, ii— 206, 808. 

Signs: 

Painting on clouds by electricity. 93, ii — 274. 

Street signs. Necessity for and location of. 93, 11 — 154. 

Track signs. 96, il— ^308; 99, ii— ^255. 

Silver: 

Conversion Into gold, Emmen's assertions. 96, 11 — 177, 235. 
Electro-metallurgy. 94, i— 9, 409; 94. 11—362. 
Production In United States. 1880-1892. 93, i— 148, 241. 
World's production, 1849-1892. 93, ii— 115, 176, 216, ^379. 

Sinking funds. Calculation of. 94, i — 67; By Peter Mogensen, 97, 11—269, 
362; 99, ii— 209, 242. 

Siphons: 

Concrete siphon. Irrigation tunnel. Orange County, Cal. By H. C. Kel- 
logg. 93, i— ^173. 
(*) denofes an illustrated article, (t) denotes an inset sheet. 
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Siphons: (Continued.) 

Connecting flumes in Idaho, Conveying water over river. Supported on 

timber trestle. 99, ii--281. 
Large siphon, Tarrytown, N. Y. 93, I — 588. 
Mount Vernon, N. Y., Water supply. 93, i— •423. 
Self-acting flushing siphon invented by Italian engineer. 92, i — ^*385. 
Sewer siphons: 

Buenos Ayres, under Rlachuelo River. 97, 1 — 90. 
Mystic River, Boston. 94, 1— 1412. 
Shirley Gut, Boston. 93, 11—265; 94, 1— t86L 
24-inch siphon between McKlnney Lake and Mississippi River. 91, 

11— ♦519. 
42-inch siphon in Kansas City water supply. 91, 11 — 569. 
Throttling siphon to prevent air-locking, Montclalr, N. J. 93, 1 — 540. 
Skid, for unloading, Munchweller. 93, 11— •238. 
Slag, Utilization of. 90. i— 211. 
Slag cement. (See Cement.) 
Slag fertilizer, Thomas. 90, 11—378. 
Slate, Tests of. 94, li— 488. 
Slide rule practice: 

Cox formulas. Performed with one single setting. 91, 1 — 15. 
Instructions and general principles. By G. D. Snyder. 95, 11 — ♦340. 
Table of equivalents. By William Cox. 91, i— 5, 549. 

Slide rules: 

Breithaupt, Reaction scale and general slide rule. 94, 11 — ^103. 

Colby design of sewer computer. 97, I — ^5. 

Duplex, Improved form of the Mannheim. 93, 11 — 71. 

Improvement suggested. 94, 1 — 73. 

Mannheim. By William Cox. 90, 11-543; 91, 1—16. 

Omnimetcr, Two concentric circular disks and a radial pointer. 97, 

ii— 291. 
Plain, circular and cylindrical rules. Notes. 93, 11 — 433. 
Sewer computers. 95, li— ^258; 97, 1- ♦S. 

Slopes: 

Cox slope stake setter and slope Indicator. By William Cox. 91, 11 — 

♦231, 312. 
Measuring distances on slopes with Instrument designed by Isaac A. 
Seckard. 96, 1— ♦SS. 
Sluice box and flood gate construction, Fraser Valley reclamation, British 

Columbia. 97, ii— ♦55. 
Smelter, Transportation of ores to. 98, ii — 365. 

Smelting: 

Electrical, in Germany, Process invented by Edward Taussig. By P 
H. Mason. 94, ii— 30. 

Waste of heat in smelting. 93, ii— 313. 
Smoke, Density of, Rlnglemann scale for grading. 97, li — 1307, 331. 
Smokeboxes. (See Locomotive boilers and fireboxes.) 

Smokejacks: 

Discussion at Society meeting. 98, 11 — 271. 
Stoneware. 97, 1- ♦ISS. 
Wooden. Pickring Invention. 97, 1— ♦106. 
Smokeless powder. (See Gunpowder.) 
Smoke prevention: 

Berlin. Germany, Patented invention. 99, li — 33. 

Butte City. Mont, Schemes proposed for getting rid of sulphur fumea. 

93, 1—9, 62, 207. 
Chicago. Furnaces: Manhattan, Thomas, Perfect, Barclay, Dorrance. 

96. 1— ^6. 
Cleveland, Ohio, Playford chain grate stoker. Tests and results. 96^ 
1— ♦S. 

"97, 11—112" means "Year, 1S97, second volume, page 112." 
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Smoke prevention: (Continued.) 

Devices tested on Chicago tug boat. Western smoke preventer. 

Triumph smoke preventer. 92, 11 — 64. 
Discussion. By O. A. Landreth. 93, 1—547, 610; 93, il— 73; 96, 1— ♦i, 

9. 10. 92. 
Kansas City, Mo., Specifications and bids. 94, I — 181. 
Locomotives: 

Cln., N. O. & Tex. Pac. Ry. Device for Improving combustloiL 
Instructions for firemen. Use of bituminous coal. 99, 11 — 143- 
Flredoor deflector, Chic. & Northwestern Ry. 93, 11 — ^24. 
St. Louis, Mo., Resolutions of the Mechanical Association. 94. 

11—439. 
Steam jet device, C. E. Smart, Mich. Cent. R. R. 92, 11 — •40. 
Massachusetts, Provisions of law. 93, I — 540. 
Omaha, Neb., Ordinance of 1893. Reynolds furnace tested by Mr 

Bryan. 96, 1— *5. 
Ordinances of various cities. 97, 11 — 111. 

Philadelphia Board of Health requested Franklin Institute to Investi- 
gate question of smoke prevention. 97, 11 — 111. 
St. Louis, Mo., Tests of Hawley down-draft furnace at St Louis and at 

Toronto, Ont. 96, i— ♦5. 
Sargent apparatus. Test of. 92, li — 436. 
Scranton, Pa., City ordinance. 98, 11 — 200. 
Steam jet apparatus for boiler furnaces. Hutchinson apparatus. Clark 

apparatus. Buchanan system. 91, 1 — ♦SH. 
(See also Coal, Powdered; Furnaces, Smokeless; Stokers, Mechanical.) 
Smokestacks. (See Chimneys; Locomotives, Smokestacks.) 
Snow plows: 

Construction car combined with plow. Brill. 98, 1 — •55. 
Design for snow plows. By J. W. Harkom. 92, 11 — ^602. 
Electric railway snow plows. 94, 11 — *507. 

Grand Rapids & Indiana Ry., Operation by compressed air. 95, 1 — •61. 
Jul! centrifugal excavator. Union Pacific R. R. 90, 1—177. 
Nevens fiange, for railway use. 91, 11 — *254. 
Northern Pacific Ry., Notes. 94, ii— 288. 

Rotary plows. Work of, in Western snow blockade. 90, I — 200. 
Russell plow, Intercolonial Ry. 90, il— 140, 106. 
World's Fair exhibit. 93. 11-207. 
Snow shoes: 

Norwegian shoes. 90, 1— *56, ♦293. 
Ski-jumping, Red Wing, Minn. 93, 1—49; 94. 1—169. 
Soaring: 

Continuous soaring. 94, 1 — 180. 

Diagram showing elements of flight. By C. W. Hastings. 92, 1 — 463. 

Mechanics of flight. By A. M. Wellington. 93, 11— ♦286; 93, ii— 336. 

475. 
Power of birds. 93, 11— ^295, 335. 396. 437. 
Society for the Promotion of Engineering Education, Convention, 1898, 

Boston. 98. 11—127, 285. 
Society of Naval Architects and Marine Engineers: 

Conventions. 93. 11—414; 94. 11-363, 426; 95, 11-335; 97, 11—321, 335; 

98, 11—317; 99, 11—341. 
President, C. A. Grlscom. 97, i— 136. 
Softening water. (See Water puriflcatlon. Softening water.) 
Soil: 

Effect upon water. By T. M. Drown. 94, 11 — 412. 
Lasting character of pollution of soil. 93, I — 522. 
Resistance to erosion by water. By W. A. Burr. 94, 1 — ^•124. 
Solids, Action of, when held In suspension In moving water. 93, 1 — 283. 
Sounding machine, James, Warns ship of approach to shallow water. 92, 
il— •226, •326. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Southern journey, Random notes. 96, 1 — ♦SSS. 

"Southern Review of Commerce," LouisyiUe, Ky. 99, ii — 386. 

Southern states. Progress made since 1877. 94, i — ^138. 

"Southern Trade Record," Cincinnati, Ohio. 99, ii— 416. 

Southwestern Construction Co., Correspondence with E. H. McHenry. 

Honesty among engineers. 97, 1 — 68, 90, 122. 
Spark arresters. (See Locomotives, Spark arresters.) 
Special castings. (See Castings.) 
Specifications: 

Advertisements in. 96, 1 — 369. 

Engineering text books. 95, 11 — 173. 

Preparation of. Should manufacturers prepare specifications? Sys^ 
tem of Motive Power Dept. of Penn. R, R, 96, 11—121, 154. 

Size of printed specifications. 96, I — ^369. 

(See also Steel, Specifications and other special headings.) 
Spectatorium, Mackaye, at Chicago. 93, 11 — ♦158, 181, 301. 
Speed premiums. (See Warships, Speed premiums.) 
Speed recorders. (See Indicators.) 

Speed records, Mile records of the world. Tables. 92, i — 582. 
Speedway of New York. (See Streets, New York.) 
Spelling in "Engineering News." 94, 11—534. 
Spence's metal, Description of. 93, 11 — 267. 
Spikes: 

Davies steel lock spike. 90, 1— ♦379. 

Effect of driving, in wooden ties. 93, 11 — ♦72. 

European railway experience. 90, 11—400. 

Greer spike, Morris Sellers & Co., Chicago. 92, 1 — ^267. 

Rail fastenings unsatisfactory. 93, 11 — 36. 

Screw spikes: 

Moore. 96, 11- •SS. 

Penn. R. R. practice. 93, 11—505. 

Tests of various forms of railway spikes. 91, 11 — 530. 

(See also Rail fastenings.) 
Spillway, Funnel shaped, Providence, R. I. 98, 1 — ♦373. 
Spilsbury, E. G., Biographical sketch. 97, 1-136. 
Spindles, Paper, Substitute for steel. 94, 1 — 38. 
Spires. (See Towers.) 
Springs : 

Computation of. By G. R. Henderson. 96, 1 — 354. 

Freight car trucks. Standard coils recommended. 98, i— 412; 98, 11— 
42. 

Graphical method of designing springs. 94, 11—485. 
Springs as sources of water supplies, Utilizing, for towns. By L. B. Hawes. 

96, ii— 152. •155. 
Sprinklers. (See Fire sprinklers; Street sprinklers.) 
Square, Deane's adjustable T square. 90, 11 — ^^229. 
Stadia measurements: 

Accuracy. Experimental study of field methods. Effects of the "boil- 
ing of the air." Disturbance curves, diagrams, differential re- 
traction. By L. S. Smith. 95, 1—^364. 

Horizontal rods instead of vertical rods in topographical surveying. 
90, i— ♦136, 158, 182, 303, 401. 

Improvements in stadia measurements. 93, 11—406. 

Telescope, Porro, for stadia work. 90, 11 — ^412. 
Stadia rods: 

Allin. 94. i— •403; 94, 11-^95. 

Bassell self-reading, long-distance rod. 96, 11 — ^202. 

French & Wright. 92, 1-^627. 

Hawaiian government rods. 90, 11 — ^423. 

Invention of rods by James Watt, 1771. 97, 1 — 174. 

"97, 11—112" means "Year, 1S97, second volume, page 112." 
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Stadia rods: (Continued.) 
McMinn. 96, ii— •266. 
Railway surveys, Use of rod. , 93, ii — 289. 
Reduction of telemeter readings, Diagrams for. By N. B. Craig. 98, 

i— 175. •81. 
Stout 94, ii— ^95. 
Stairs: 

Designs for metal stairs. By Karl Burghardt. 96, 1 — 1251. 
Joly stairs, German system of metal construction. 96, ii — •142. 
Stamp mill, Steam, Wood direct-acting. E. P. Allis Co. 99, 11— ^91. 
Stamp stems. Breaks due to crystallization. 94, 11 — 366. 
Stamping titles on tracings. 95, ii — 363. 

Standards for electrical apparatus, Report of Committee of American In- 
stitute of Electrical Engineers. 99, ii— 30. 
Standplpes: 

Accidents and failures: 

Anthony, Kansas. 95, 1 — ^285. 

Asheville, N. C. By W. D. Pence. 94, 1—317, ♦359. 

Atlantic City, N. J., Sept. 1889. 96, ii— 316. 

Bayshore, L. I. By E. R. Smith, 94, i— ♦432, 531; By W. D. Pence, 

95 J 270. 

Billingsport, N. J., May 15, 1894. By W. D. Pence. 95, 1—270. 

Caldwell, Kansas. By W. D. Pence. 94, i— 299. 

Chicago, 111., Leaning pipe, 1854. By W. D. Pence. 96, i— 267. 

Cincinnati, Ohio. By W. D. Pence. 94, 1—299. 

Classification with reference to cause and extent of damage. By 

W. D. Pence. 94. i— 422. 
Classification with reference to date, location, material and life. 

By W. D. Pence. 94, i— 462, 463, 464. 
Cleveland, Ohio. By W. D. Pence. 94, i— 277. 
Comparison with boiler explosions. 94, 1 — 1346. 
Cortland, N. Y., Wind indented pipe. 96, ii— ^292. 
Defiance, Ohio. 91, 1—343; By F. C. Coffin, 93, 1-243; By W. D. 

Pence. 94, 1-358. 
Dodge City, Kansas. July 1, 1893. By W. D. Pence. 96, 1-269. 
East Providence, R. I. 93, ii— •237; By G. H. Leland and W. D. 
Pence, 94, 1-76, ^112, ♦leo, 180, 202, ^393; By W. D. Pence, 96, 
1—269. 
Erie, Pa., 1872. By W. D. Pence. 95, 1—267. 
Franklin, Mass. By F. C. Coffin, 93, 1-243; By W. D. Pence, 94, 

1—318. 
Garden City, Kansas. By E. C. Murphy. 96, 11— ♦218. 
Gravesend, N. Y. By F. C. Coffin, 93, 1—243; By W. D. Pence, 94, 

i— 300. 
Greencastle, Ind. By W. D. Pence. 94, i— 341. 
Griswold, Iowa, Leaning pipe. 95, i— 286; By W. D. Lovell, 97, 

1-299. 
Hampton, Iowa, 1893. By W. D. Pence. 95, 1-268. 
Holbrook, Mass., Tilted by storm. By W. D. Pence. 96, 1—268. 
Holdrege, Neb. 94, 1—431; By W. D. Pence, 95, 1—270. 
Ice formation and action. By W. D. Pence, 94, i— 422; By C. H. IC 

Blake. 94, 1-303. 
Jersey City, N. J. By W. D. Pence. 94, 1—277. 
Kankakee, 111. By F. C. Coffin, 93, i— 243; By W. D. Pence, 94, 

1-^317. 
Lexington, Mo. By W. D. Pence. 94, i— 299. 
Maryville, Mo. 93, 1-294; By W. D. Pence, 94, 1— ♦393. 
Mathematical investigation of accidents. By E. C. Murphy. 94, 

11-128. 
Nappanee, Ind. By W. D. Pence. 94, 1-358. 
Newport, Ark. By W. D. Pence. 94, 1—318; 95, 1—285. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Standpipes: 

Accidents and failures: (Continued.) 

Observations suggested by Peoria accident. 94, i — 287. 
Pana, 111., Leaning pipe, 1894. 95, i— 286. 
Pelican Sawmill, La., 1894. 95, i— 285. 
Peoria, 111.: 

Experts' report on failure. 94, il — ^266. 

Reports of accident. 94, i— ♦306, 391, 395. 

Specifications. 94, i— 286. 

Tests of wrecked pipe. 94, i— 1339; 94, ii— 266. 
Plattsmouth, Neb. By W. D. Pence. 94. i— 317. 
Red Oak, la., Leaning pipe. Method of straightening. By W. D. 

Ixjvell. 97, i— ♦299. 
Salem, South Dakota, 1894. 95, i— 285. 
Sandusky, Ohio. By W. D. Pence. 94, i— 277. 
Seneca Falls, N. Y. By F. C. Coffin, 93, i— 243; By W. D. Pence, 

94. i— 340. 

Stevens Point, Wis. By W. D. Pence. 94, i— •358. 

Tabulated record. By W. D. Pence. 94, i — 422. 

Temple, Texas. 91, i— 351, 402; 94, i— •341. 

Thibodaux, La., Leaning pipe, 1895. 95, i— 285. 

Thomasville, Ga., Failure of brick tower. By W. D. Pence. 94, 

i— *340. 
Victoria. Texas. By W. D. Pence. 94, i— *299. 
Waco, Texas. Bursting of pipe. 98, ii— 241. 
Wheatland, la. By W. D. Pence. 94, i— 358. 
Wilmington, N. C. By J. C. Chase, 93, i— 578; By W. D. Pence, 96, 

i— 268. 
Wind, Action of. Special record. By W. D. Pence. 94, i— 463. 
Alarms, High water: 

Electric, St. Charles, Mo. 95, ii— ^92. 
Non-freezing. Brunswick, Me. 91, i — ^342. 
Atlantic City N. J.. High and low service combined. 93, ii — ^188. 
Compared with water tanks. Relative safety of the two types of 

structure. 95, i — 353. 
Corrosion of standpipes, Peoria, 111. 94, i — 306. 
Design of. Diagrams for use in designing standpipes and details of 

construction, uy F. C. Coffin. 93, 1— 1242. 
Des Moines, Iowa, Erection by means of floating platforms and light 

iron cages swung outside. 92, i — ♦346. 
Erection of pipes. Floating stage, Wooden bottom. By J. C. Chase. 

93. i— 578. 
Fort Ethan Allen, Vt. By J. M. Evans and F. G. Cudworth, 95, 1— ♦350; 

95, ii— 60, 138. 

High and low service, Atlantic City, N. J. 93, ii— ♦188. 

High water alarms. 91, i— ^342; 95, ii— ^92. 

Number in United States. 94, i— 283. 

Peoria, 111., Specifications. 94, i— 286. 

Racine, Wis., Brick masonry enclosed pipe. 98, i — ^409. 

Railway standpipe, Sheffield automatic. 92, i— ♦283. 

Removal of pipe. Alliance, Ohio. By L. L. Tribus. 94, i — 489. 

St. Bernard, Ohio, Inside scaffolding. By George Homung, 95, i — ♦330; 

95. ii— 60. 
St Charles, Mo., Enclosed in brickwork. Windbracing, circular gird- 
ers. High water electric alarm. By Edward Flad. 95, ii — ♦92. 
St. Louis, Mo.. Masonry enclosed. 98, i — ^206. 
Schenectady. N. Y., Specifications. 95, i — 354. 
South Milwaukee, Wis., Valves. 94, i— ^12. 
Specifications: 

Discussions. By W. C. Parmley, 94, i— 392, 431; By W. D. Pence, 

95, i— 130, 136, ^289, 354. 
Peoria. 111. 94. i— 286. 

"97, il— 112" means "Year, 1S07, second volume, page 112." 
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Standpipes: 

Specifications: (Continued.) 

Schenectady, N. Y. 95, 1—354. 
Steel, Comparison with wrought iron. By W. D. Pence. 94, i— 462. 
Steel expansion. Compared with Ice expansion. 94, 1 — ^242. 

Valves: 

Automatic excess pressure retaining. South Milwaukee, Wis. 94, 

i— ♦12. 
Engberg electrical device for operating valves at distance. 98, 

i— •419. 
Shut-off valves. 94. 1— •284. 
Windbracing, Circular girders, St. Charles, Mo. By Edward Flad. 

95. ii— •92. 

Wind pressure upon standpipes. 95, i — 286. 
Woonsocket, R. I., Notes. 99, ii— 200. 
(See also Water tanks; Water towers.) 
Static friction. By C. M. Broomall. 95. i— 128. 
Stations. (See Freight stations; Railway stations.) 
Statistics, Study of, in technical schools. 90, i — 470. 
Stay bolts. (See Locomotive boilers and fireboxes.) 
Steam: 

Consumption and compression. 94, i — 494. 
Distribution of steam for high speed locomotives. 94, i — 195. 
Dry and superheated steam, Benefits of. Analysis of Dixwell's experi- 
ments. By W. H. Berry. 96, ii— 74. 
Exhaust steam: 

"Regenerating" steam, Barron patent. 99. i — ♦134, 172. 
Separation of oil and grease, Baldwin apparatus. 97, i — ♦80. 
Moisture in steam. Measurement of. By D. S. Jacobus. 95, 11—41, ♦46. 
Superheated steam: 

Benefits of. Analysis of Dixwell's experiments. By W. H. Berry. 

96. ii— 74. 

Use of, in England and United States. Babcock & Wilcox boiler 
with superheater attachment. Discussion by Dr. R. H. Thurs- 
ton and Elihu Thomson. 99, i— *212, 216. 
Velocity of steam. Experiments to determine. By S. L. Kneass. 91, 
ii— 484. 
Steam boilers. (See Boilers; Locomotive boilers and fireboxes.) 
Steam Engineering, Bureau of. 91, ii— 587; 93, i— 45; 94, ii— 378. 
Steam engines: 
Allis: 

Speed regulation. Diagram of. Power house of Phil. Traction Co. 

96. ii— ^252. 
Vertical compound blowing engine, Carnegie Steel Co. Reynolds- 
Corliss valve gear. 96, i— ^102. 
Alton bridge. Alton, 111., Turning and lifting machinery. By J. H. 

Warder. 94. I— 1489. 
Arnold system. (See Dynamos, Direct-driven.) 

Balancing of steam engines and the vibration of vessels. By A. F. Yar- 
row. 92. i— ^436. 
Budapest electric railway plant. Cylinders arranged on Collmann sys- 
tem. 98. ii— 1339. 
Chapman's link movement. 96, 11 — *101, 203. 

Civilization and steam engines. By C. H. Loring. 92, 11—533, 540. 
Compound engines: 

Berlin Electrical Works. Germany. Goerlitz machine Works. 98, 

11—^114. 
Compound vs. simple. Cable railway plants. By A. N. Connett 
and F. W. Wood. 92. 11-123. 

(See also Locomotives, Compound, Comparison with simple en- 
gines.) 
Cylinder ratios. By G. L Rockwood. 99, 1— •137, 139, 171, 202. 

(*) denofes an illustrated article. (t) denotes an Inset sheet. 
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248 STEAM ENGINES. 

Steam engines: 

Compound engines: (Continned.) 

Early compound screw propeller marine engines in United States. 

&». li— 226. 
Exhibits of Columbian Exposition and Centennial compared. 94, 

i— 48. 
Steam distribution in different types. By F. M. Rites. 92, ii— 377. 
(See also A His, Rock wood, etc., under Steam engines.) 

Corliss: 

Accident, Trenlcn Iron Works. 94, i— 246. 

Centennial and World's Fair. 93. ii— -tl46. 

Competition of W^estem and Elastem states in manufacture. 94, 

i— 472. 
Diamond Mining Co., Africa. Fraser & Chalmers, Chicago. 94, 

i— 343. 
HudHon Electric Light & Power Co., Hoboken, N. J. 93, ii — •ICS. 
Intramural railway power station. World's Fair. 93, ii — •19L 
Cost of operating per I. HP. By DeCourcy May. 94, i— 491. 
Cylinder, Novel form, with small clearance valves, Boliinckx ft Co., 

Brussels. &7. i — •171. 
Cylinder drainer. Smith. 97, i— ^46. 
Cylinder ratios for compound engines. By G. I. Rockwood. 99, i — 

•137. 139. 171, 202. 
Development. 1870 to 1897. Reduction in cost of steam power. By 
F. W. Dean. 97. ii— 370. 

Direct-connectf;d. (See Dynamos. Direct-driven.) 

Economy uij] f-fflcif^ncy Notes. 92. i — 517. 

Economy in oloctric riilwcy power stations. Results of 35 tests. By 
R. C. CV'»[K'iit*r. [t'j, ii— 234. 

EfBcienciftH. UUu] r^.^^inf^s (ompiirfcd with the real engine. By R. H. 
TliurMon. 91. ii— 12, 17. 

Electric railway plant. 03. ii — 338. 

Foundations for engines. Elastic or solid. 97, ii — 24. 

Fulton's first steamboat. Letters of Robert Fulton to Boulton ft Watt, 
engine builders. 98, i— 2.55, 402. 

Glasgow, Scotland, Controversy over bids for electric railway engines. 
99. ii— 188. 259. 

Governing by compression. 94, ii— 485. 

Governors. (See Governors.) 

Indicators. (See Indicators.) 

Inspection of, Mass., Report of inspector. 94, i — 115. 

Internal waste. Reducing, Thurston's method. 90, ii — 58, 84. 

Jackson single valve cross compound engine. 96, i — ^335. 

Lane & Fiodloy compound throttling engine. 95, il — *366. 

Link movoment, Chapman's. 96, ii— •lOl, 203. 

Loop draining Kteam separators. Westinghouse system. Brush Electrie 
Light Co., Baltimore. 97, i— ^53. 

Losses and transfers of heat in steam power plants, Diagrams illus- 
trating. 98, ii— 249. 

Modern improvements. Discussions at American Society of Mechanical 

Engineers. 94, 1—161. 
Multiple cylinder engines, Effects of variation of proportions and 

variable loads. Experiments at Sibley College. By Thurston 

and Brinsmade. 97, ii— 373. 376. 

Oldest engines in United States. 1815, Boulton ft Watt. Savannah, Ga. 
93. ii— •370. 

Oscillating piston, Invention of, B. H. Trucks. 98, ii— ♦29. 

Porter engines, Notes. Steam jackets. 94, ii— 488, 537. 

Porter gagen. (See Indicators.) 

Power multiplying engines, Schemes in New York and Phlla. 99, 1 — 

•222, 348. 

VI, 11 nii" moans •Year, 1K97, second volume, page 112." 
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Steam engines: (Continued.) 

Pressure of steam in cylinder. Useful numbers for ascertaining arer- 

age pressure with any cut-off. By William Cox. 91, i — 549. 
Proportions of high-speed engines. By Barr, Gaines and Williamfl, 
95, ii— 406, 409; By J. H. Barr and J. B. Johnson, 97, ii— 78, 
122, 186. 
Quadruple expansion: 

First engine near Manchester, England. 92, ii — 542, 567. 
Torpedo launch for battleship **Maine." 94, ii— 1432. 
(See also Corliss, Van Vleck, etc., under Steam engines.) 
Raworth vertical single acting high speed compound engine. De- 
signed for direct coupling to dynamo. 96, ii — ^141. 
Rockwood compound: 

Tests at Sibley College. Compared with other compound engines. 

By Thurston and Brinsmade. 97, ii— 373, 376. 
Tests of engine at Natlck, R. I. 94, ii — 485. 
Self contained engines, Demand for. 96, i — 56. 
Small engines. Novelties in, at World's Fair. 93, ii— 149. 
Speed regulation. (See Indicators.) 
Steam distribution in different types of compound engines. By F. M. 

Rites. 92, ii— 377. 
Strong's vertical triple expansion engine, General design. Dynamos 

mounted on main shaft. 92, ii — ^271. 
Sulzer triple expansion. 94, i — 1259. 
Superheated steam. (See Steam, Superheated.) 
Tests: 

Carpenter's tests of several types of engines under conditions found 
in actual practice. 90, ii— 108; By R. C. Carpenter, 99i 11—234. 
Minneapolis, Minn., Testing engines to prove guarantee. 96, i — 280. 
Railway power plant, Brockton, Mass. 98, ii — 230. 
World's Fair exhibit. 93, ii— 115. 
Theory of steam engines. 93, ii — 92. 
Triple expansion: 

Tests of engines at Massachusetts Institute of Technology. 94, 

ii— 485. 
World's Fair engines. 93, ii— ^149. 
(See also Strong, Sulzer, etc., under Steam engines.) 
Valves. (See Valve gears; Valves.) 

Van Vleck quadruple expansion. 94, i — 134; 94, ii — tl07. 
Vibrations, Effect of. 96, i— 56. 
Westinghouse: 

Steam distribution in single acting engines. 92, 11 — 377. 
World's Fair engines. 93, ii— ♦146, ♦149, ♦230. 
World's Fair exhibits. 93, 11—48, 115, tl46, ^191, ^230. 
(See also Locomotives; Pumping engines; etc.) 
Steam hammers. (See Hammers.) 
Steam heating. (See Heating.) 
Steam Jackets: 

Locomotive cylinders. 94, i — 494; By T. H. Beare and Bryan Donldn, 

96, ii— 383, 384. 
Pumping engines. Influence of jackets on Pawtucket, R. I., engine. 91, 
ii— 493. 
Steam jets and forced draft. Experiments, U. S. Navy. 91, 11 — ♦266. 
Steam loop applied to a heating system. 90, 11 — ^106. 

(See also Steam separators.) 
Steam meter, St. John. 97, i— ♦373. 
Steam motors: 

Prouty. 92, i— 10. 
Rowan, in France. 96, 11—245. 

Serpollet system, Wurtemberg railways. Cars to be run between the 
normal trains. 97, ii — ^71. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Steam packings, Friction of. Case School experiments. By C. H. Benjamin. 

99. ii— •408. 
Steam pipe: 

Copper pipe: 

Corrosion by electricity. 94, ii— 386. 

Failure, on British steamer "Prodano," Causes of failure. 98, i — 

322. 
Strength and reliability, Tests made by Bureau of Steam Engineer- 
ing. 93, i— 60, 64. 
Covering. (See Pipe coverings.) 
Efficiency of pipe. 93, ii — 473. 

Explosions: 

"Christopher Columbus." 95, ii— 7. 
"Concord." 91, i— 593. 
(See also Steam pipe elbows.) 
Marine engines. By J. T. Milton. 95, i— 310. 
Masonry conduit for pipes. Concrete foundation, brick wall, covered 

with stone flagging. By J. L. Bauer. 94, ii— ♦378. 
Moisture in steam pipe, Determining. Method of obtaining sample of 
steam and best way of employing throttling calorimeters. By 
D. S. Jacobus. 98, i— ♦S?. 
Proportioning of circulating pipes for steam and hot water heating. 

98, i— 88. 
Re-enforced steam pipes, Scotch invention. 96, i — 176. 
Steel pipe. Perfectly welded flanges. 99, 1 — ♦183. 
Vibration in steam pipes. 99, i — 217. 

Steam pipe elbows: 
Cast iron: 

Danger in cast iron. Precautions to insure against explosion. Steel 

castings suggested. 95, ii— 408. 
Explosion of cast iron pipe on "St. Paul." 96, 1—^25. 
Steel pipe, Penn. Steel Casting & Machine Co. 96, i-^2. 
Steam power: 

Auxiliary to water power. 93, ii — 273. 

Cost: 

Compared with water power. Lowell and Lawrence, Mass. Niag- 
ara Falls. By S. McElroy. 95, ii — 423. 
Discussion of costs. By C. T. Main. 91, i— 75. 
Lowest cost yet recorded. Warren Steam Cotton Mill. 97, ii — 225. 
Reduction in cost, 1870 to 1897. By F. W. Dean. 97, ii— 370. 
Variations in cost. Tests of 22 different power plants. 97, ii— 167. 
Economy in use of steam power. Use of exhaust sieam. Tidewater Oil 

Co., Bayonne, N. J. 95, ii- 375. 
Subdivision of steam power by use of small engines. American Sugar 
Refining Co. Dunnell Mfg. Co., Pawtucket, R. I. 93, i— 9. 
Steam pressure calculator. Cox design. By William Cox. 91, 1 — ^258. 
Steam separators: 

Austin. Test of. 99, i— 322. 

Barnard. 90. i— ♦53. 

Draining to steam loop, Westinghouse system. Brush Electric Light 

Co., Baltimore. 97, i— ♦53. 
Efficiency of steam separators. Tests of six separators at Sibley Col- 
lege. 91. ii— 233. 
Stratton. 90, i— ♦53. 
fit#*fliTi shovels* 

Barnhart. 93. i— ♦SSS, 448; 93, ii— 128; 95, ii— 13, ♦38. 
Bucyrus: 

Chicago drainage canal. 93. ii— 128; 95, i— ♦198. 243, 339, 422; 95. 

ii— 12. 22. ^38. 71. 338. 
60-ton railway shovel. Great Northern Ry. 97, ii— ^187, 201. 
'•07, 11— 112" means "Year, 1S97, second volume, page 112." 
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Steam shovels: 

Bucyrus: (Continued.) 

Works at South Milwaukee, Wis. 93, ii— •386. 
Chicago drainage canal. 94, ii — 1398. 

(See also above, Bucyrus and others.) 
Chicago, Wentworth Avenue, Sewer work. 94, ii — ♦293. 
Clement, Industrial Works, Bay City, Mich. 93, i— ♦409. 448. 
Combined electric power shovel and amalgamator for placer mining, 

Bennett design. 98, I— ♦198. 
Giant and Little Giant. 93, 1—448; 95, ii— 39. 
Locomotive type, Novel design, Lancaster. 94, 1 — ♦66. 
Lowrle. New form of excavator. 99, ii — 96. 
Osgood. 91, Ii— ♦354; 93, i— ^386, 448; 95, ii— 39. 
Otis-Chapman. By E. A. Hermann. 93, i— ^410, 448; 95, i— 243, 339. 
Portable steam shovels. Industrial Works. 90, ii — ♦IS. 
Railway steam shovels, 60-ton Bucyrus, Great Northern Ry. 97, ii — ♦IS?, 

201. 
Thompson. By E. A. Hermann. 93, i— ♦SST, 448. 
Trench and sewer work, Excavation and backfilling. 95, ii — ♦ISS. 
Tunnel excavation, Pitts., Bessemer & Lake Erie R. R. 99, ii — 161. 
Victor. 90, i— 306; 93, i— ^408, 448; 95, ii— ^39, 86. 
Vulcan. 94, i— 312; 98, i— ^85. 
Warrington. 95, ii— ♦e, 39. 
Steam shovels and steam shovel work. By E. A. Hermann. 93, 1 — ♦387, 
♦409, ^448, ^485, ^518. ^560, ^602; 93, ii— ^46, ^69, *91. 
Ann Arbor R. R., 1894 and 1895, Records of work tabulated. By H. E. 

Riggs. 96, ii— 53. 
Economy of steam shovel work, Nashua aqueduct. Table showing effect 
of high estimates for earthwork in bids for aqueduct 96, 
ii— 298. 
Steam traps: 

Automatic, with continuous discharge. Reliance Gauge Co. 97, 11 — ♦376. 
Curtis. 93, ii— ^171. 
Steam Users' Association. (See Boilers, Investigation of boiler practice.) 
Steamers : 

"Andelana." Capsize of English freight steamer in Tacoma Harbor, 

Wash. 99, i— ^57, 113. 
Atlantic: 

Development and history. 1819-1895. 92, Ii— 381; 95, ii— 105. 152. 

Dimensions of fast steamers. 95. ii — 102. 

Fast steamers. Notes on building. 93, il — 412. 

First steamer that crossed Atlantic was the "Royal William." 99, 

il— 40. 
Leading features of typical American freight steamers. By G. B. 

Hunter. 99, il— 302. 
Overcrowding of westward-bound steamers. 99, 11 — 188. 
(See also Navigation, Transatlantic.) 
"Bourgogne," Sinking of, off Sable Island. 98, ii— 1, 25, 65. 
"Campania." 93, i— 407; 93..ii— 205, 325. 382, ^427; 94, Ii— 143, 152, 183. 
Canadian fast trans-Atlantic line proposed. 96, il — 265. 
Car transfer. (See Ferry steamers.) 

Cargo steamers. Development of. By E. W. Rusett. 99, ii — 14. 
"City of Lowell," Tests of. By J. E. Denton. 95, il— 333. 
Coaling. (See Coal handling plants.) 

Collisions, Prevention of, "Bourgogne" disaster. 98, ii— 1, 25, 65. 
Danube River, "Francis Joseph I.," Side- wheel steamboat. 97, 11 — ^flSl 
Discharge and reloading of large steamers. By W. H. Hunter. 99, 

i— 423. 
Dredging steamers. (See Dredges.) 
"Elder," Raising of. 92, 11-^39. 
"Elbe." Loss of. 95, i— 91. 

"El Rio." Freight steamer between New York and New Orleans. 93, 
i— 220. 

(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Steamers: (Continued.) 

"Empress," Proposed fast steamer. 91, ii^O. 

Fastest in the world, "Daring," Thornycroft. 94, ii— 50. 

Ferry. (See Ferry steamers.) 

First steamboat. 90, 11 — 404. 

Frame of "Kaiser Friedrich." 97. i— 306. 

"Francis Joseph I," Danube River, side-wheel. 97, 11— tl34. 

French, Compagnle (xenerale Transatlantique, Subsidies. 98, 11 — 256. 

'Fuerst Bismarck." 93, 1— 1282. 

•Georgic," White Star Line. 95, ii— 161. 

'Great Eastern," Fate of. 92, 1—11. 
"Hlbernia," Fastest river boat ever built. 94, 11—183. 

"Ermack," Use In Baltic Sea. 99, 1—31, ♦265. 
"Nogat," Vistula River, Devrient design. 90, 11- ♦217, ♦376. 
Inspection by government. Revision of laws. 93, 11 — 314, 413. 
Jet propulsion, Explanation of. 94, i — ^521, 1525. 

(See also Lifeboats.) 
'Kaiser Friedrich." 97, 1-306; 98, 1—401; 99, 11—233. 
•Kaiser Wilhelm der Grosse." 97, 11—193, 209, 241, 333; 99, 11—145. 
• Knight Bachelor," Collision. 97, 11— ♦210. 
'La Gascogne," Accident, Jan., 1895. 95, 1—97, 104. 
'La Grande Duchesse." 97, 1— tl82. 
'La Touraine," Accident, July, 1895. 95, 11—^98. 
Lake steamers: 

Freight carriers, compared with ocean freight carriers. Major Sy- 

mons' report on ship canal. 97, 11-312, 315, t316. 
Machinery of vessels. Types of engines and boilers built 1860-1890. 

98. ii— 253. 
"Northwest." 94, i— 401, 441. 
"Pennsylvania." Test6 of steamer fitted with water-tube bo!lcr8 

and mechanical stokers. Report by Bryan & White, U. S. N. 
99, ii— ♦221. 

Principal propeller lines. Tonnage and value. 90, 11—30. 

"S. S. Curry," Largest on the lakes. 93, 1 — 433. 

"Starucca," Controlled by Erie R. R. 97, 11-127. 

Tonnage and valuation, 1886-1890. 91, 1-260, 550, 595; 91, 11—37. 

"Troy," Freight steamer of Western Transit Co. 99, 1— ♦204. 
"Leopold II," Side-wheel, Fastest in the world. 93, 1—425, 426. 
"Lucania," 93, 1—121; 93, ii— 205, 285, 325, 382, 427; 94, 11—183, 260. 

265. 353, 364. 
"Mackay-Bennett," Cable-laying steamer. 92, 11-593. 
"Mohegan," Loss of, Oct., 1898. 98, 11-241. 
"Naronic," Loss of. 93, 1—272. 
"New York," Speed records. 94, 11-163, 223. 
"Normania." 94, 1-70, 461. 
"Oceanic." 97, i— 129; 99, 1-33, 113. 
Oil tank, "Batoum." 93, ii— 321. 
"Paris," Accidents. 90, 1—325, 387, 397, ^410, 444, 448, 472; 90, 11—86; 

99, ii— 17. 
Police patrol. New York City. 93, 11-^431. 

'Prince Rupert." crossing Bay of Fundy. 97, 11 — 141. 
'Priscllla." 94, 1—^413. 
'Puritan." 92, 1—243. 
River steamers. 95, 11—^52; 96, 1—346. 

"St. Louis." 94, ii— 377, 397; 95, 1—361; 95, 11-81, ♦99, 113, 161. 
"St. Paul": 

Aground on New Jersey coast, Jan., 1896. 96, 1 — 65, 88. 
Fast runs. 96, 1—329, 377. 
Steam pipe explosion. 96, 1 — ^25. 
Trial trip. 95. ii— 239, 401. 
Screw propulsion. Long Island Sound. 92, 1 — 243. 

"07, Ii— 112" nieaus "Year, li?07, second volume, page 112." 
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Steamers: (Continued.) 
Side- wheel: 

DlBCUssion. 93, 1 — 49; 94, 11—299. 

Fastest In the world said to be the Belgian mall steamer, "Leopold 

IL" 93, i— 425, 426. 
"Francis Joseph I." 97, 11— tl34. 
Long Island Sound. 92, 1—243. 
Single screw compared with twin screw. 93, 1 — 13, 110. 
Sinking of, at sea, "Tal Hoku," off coast of France, 1897, Photographs. 

98, 11- ♦IS. 
Speed: 

Increasing speed. 95, 1—275, 321. 

Records of several lines for ten years, westward passages. 93, 

11—285. 
Reduction of speed In 1894. 94, 11—232. 

Single screw against twin screw, "E^truria" and "Fuerst Bismarck.'* 
93, 1—110. 
"Tal Hoku," Sinking of. off coast of France, Photographs. 98, ii— •IS. 
Transfer. (See Ferry steamers.) 
Transport, U. S., Observations on. 98, li— 399. 

"Turbinia," Parsons steam turbine applied to marine propulsion. "Tur- 
blnla" attained greatest speed ever reached by steam vessel, 
97, 1—306. 
Twin screw, Advantages over single screw. 93, I — 13, 110. 
"Umbria." Repairing broken shaft. 93, 1— ♦19. 
Vibration of steamers. Balancing of engines. 92, 1 — ♦436. 
^^haleback * 

"Christopher Columbus," World's Fair. 93. i— ♦462. 
First built in Great Britain. 93, 11-101. 
San Francisco and Puget Sound. 93, 11^66. 
"Turret Age." 94, 1—485. 
(See also Warships.) 
Steel: 

Aluminum steel. 90, 1-546; By R. A. Hadfield, 90, 11-325. 

Bending after punching, Effect of. 95, 1 — ^291. 

Carbon steel. Use of higher carbon steel In structural work. By F. H. 

Lewis. 97, i— 131. 
Casting temperature, Influence of. By R. A. Hadfleld. 99, 1 — 426. 
Chemical constitutloii and physical character. Relations between. 98, 

11-270. 
Coatings for steel. (See Iron and steel, (boatings.) 
Color temperatures. By Maunsel White and F. W. Taylor. 99, 11 — 867, 

392. 
Cost of producing steel, United States and Europe. Report of C. D. 

Wright. 91, 1—170. 
Crystallization of steel in service. 94, 11 — 56. 
Definition of terms "soft," "medium" and "hard." 92, 1—512, 562. 
Elastic limit of steel. 92, 1—528; 95, 1—261, 275; 95, 11-11, 56, 61, 74, 

88, *90, 107, 139; 96, 1-338, 369. 
Hardening of steel: 

Coffin process. 93, 1 — 165. 

Effect on strength of steel. By E. J. Bucknell. 93, 11^46. 
Heat treatment of steel. Changes of mlcrostructure. By Albert Sauveur. 

99, 11—124. 

Inspection of steel at mills. Circular letter of Carnegie Steel Co. 96» 

li— 88, 138, 139. 
Manganese steel, Tests of armor plate, car axles, car wheels, axes, etc. 

By H. M. Howe. 91, 1—^582. 
Manufacture of steel: 

Adams-Blair "direct process." 93, 11 — 445. 

Advances in manufacture of high grade boiler and pipe materials. 
99, 1— ^183. 

(^) denotes an illustrated article. (t) denotes an inset sheet. 
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Steel: 

Manufacture of steel: (Continued.) 

Aluminum, Use of. Patent litigation. 98, ii— 267. 
Benjamin Brazelle's process, Gas fuel used. 93, i — 193. 
Bertrand-Thiel open-hearth process. By Joseph Hartshorne. 96, 

ii— 195. 
Bessemer process. 90, ii— 337; 91, ii— ♦SSI, 591, 616, 619; 96, i— 136; 

By Sir Henry Bessemer. 96 ii— 'SSg, 364. 
Bessemer-Siemens process. 93, ii — 313. 
Carpenter process. (See below, Tropenas process.) 
Centrifugal process of treatment. 93, ii — 307. 

Darby process of recarburization. By A. Thielen. 90, ii— *338, 348. 
Developments in steel making. 90, ii— 348; By John Fritz, 96, 

ii— 381. 
"Hawkins" process. 97, ii— 105. 

Imperatori open-hearth process, Experiments. 91, ii — 354. 
Ingot manufacture. Novel methods. 93, i — 404. 
Kelly pneumatic process. 96, i — 135. 
Southern manufacture. By J. R. Proctor. 92. ii — ^8. 
Thomas process. 90, i — 387. 
Tropenas process. 97, ii— 184, 298, 330, 394. 
Walitind-Legenisel process. By H. L. Hollis. 96, i — 181. 
(See also Converters; Furnaces, Open-hearth.) 
Microscopic analysis for use in steel works. By C. H. Ridsdale. 99, 

ii— *282, 289. 
Microscopic inspection of steel. By F. S. Rice. 97, ii— •274. 

Microstructure of steel: 

Changes of, by heat treatment. By Albert Sauveur. 99, ii — 124. 

Discussion. By Albert Sauveur. 9a, ii— 269. 
Mild steel for engineering structures. 93, ii — 112. 
Molecular structure, Effect of vibration on. 94, ii— 267, 276, 297. 366. 

Nickel steel: 

Advantages of nickel in steel. By R. W. Davenport. 93, ii^l4, 

421. 
Boiler and pipe material. 99, i — ^183. 
Experiment at Homestead Steel Works. 90, ii — 524. 
Torpedo netting. Physical characteristics. 93, i — 31. 
Prices and production. (See Iron and steel.) 
Soft steel : 

Bending tests and contraction of area as proofs of quality. By P. 

Kreuzpolntner. 92, i — ♦485. 
Definition of terms "soft," "medium" and "hard." 92, i— 512, 562. 
Shearing, Effect of. 95, i— ♦290. 

Structural steel, Tests in Germany and Austria. Wrought iron and 
Martin steel. Working iron and steel at a blue heat. By G. 
C. Henning. 92, i— 13, ♦H, 42, ^55, ♦108. 
Table of steel requirements in various bridge specifications. By H. 

J. Lewis. 95, i— +276. 
Tests of soft steel. By F. H. Lewis. 92, i— 309, 331, 405. 
Specifications: 

Association of American Steel Manufacturers. 96, ii — 130, 138. 
Boiler and firebox steel. 94, i— 51^, 537; By T. L. Condron, 97, i — 44. 
Bridge material. 94, i— 446: By H. J. Lewis. 95, i— 1276. 
Notes on specifications. By W. R. Webster. 98, ii— 323; 99, i— MS. 
Standpipe steel. 94, ii— ♦266; By W. D. Pence, 95. i— 130, 136, ^289. 
Structural steel specifications. By A. C. Cunningham, 95, i — 102; By 

H. H. Campbell, 97, i— 131. 
U. S. Inspectors' and steel manufacturers' specifications. 96, i — 240 
275. 
Strength of steel. Increase of strength a few days after manufacture. 

99, i— 20. 
Structural. (See Iron and steel. Structural.) 

**97, ii— 112" means "Year, 1897, second volume, page 112." 
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Steel: (Continued.) 
Tests of steel: 

Basic open-hearth steel plates. Variation in physical qualities of 
tops and bottoms of same ingots. By T. L. Condron. 98, 
i— ♦205. 
Bending tests and contraction of area as proofs of quality. By P. 

Kreuzpolntner. 92, I— ♦485. 
Bridge material: 

Built up tension members, pin plates and single angles. 97, 

ii— 32. 
Penn. Steel Co. and Carbon Steel Co. tests. 95, i — 135. 
Cold bend and quench test for steel plates. By W. R. Webster. 98, 

ii— 323; 99, i— ♦45. 
Contraction area of cross section as an index of quality. 91, i — 579. 
Discussion of iron and steel tests. 93, i— 596; 94, 1—328. 
Drop test of nickel steel. Union Bridge Co. 92, i— ♦384. 
Elastic limit, Penn. Steel Casting & Machine Co. 96, i— 338, 369. 
Eyebar tests. 90, ii— 488; 92, i— 558; 92, ii— 40; 93, ii— ^172; 94, 

i— 243. 
Hollow tubes. Tests of, to determine strength. By F. W. Gordon. 

93, ii— 16. 
Impact tensile tests with Russell testing machine. 99, 11 — 321, ♦323. 
Impact tests at Pittsburg by E. D. Estrada. Machines and material 

tested. 94, ii— 86, 93. 
Measuring reduction in area of test piece after fracture. 90, 1 — 204. 
Mild steel for structural purposes, Austria and Germany. By G. C. 

Henning. 92, i— 13, *11, 42, ^55, ♦lOS. 
New method of making tests. By A. E. Hunt. 93, ii— 86, 95. 
Phoenix Iron Co. Soft open-hearth steel for bridges. Tests made 

by Cunningham. 97, i— 319. 
Punching and shearing tests. 93, 11—^126, 134; By G. S. Allen, 94, 

i— ^364; By T. L. Condron, 94, il— ^164. 
Rate of speed, Effect of experiments. By B. P. Flint 90, i — 363, 

372. 
Rolled beams, Bessemer basic. 93, ii — 52. 
Shearing strength of rivet steel, Apparatus for testing. By A. N. 

Talbot. 98, ii— ♦lOO. 
Soft steel for bridges. By F. H. Lewis. 92, i— 309, 331, 405. 
Strength of steel. Increase, a few days after manufacture. 99, i — 20. 
Tests of casts, Results tabulated. By G. C. Henning. 95, ii— ♦268. 
Thermo-electrical tests, Measuring stress by measuring heat lost 
or gained when lead is applied. Turner's experiment. 97, 
ii— 280, 331. 
Uniform methods of testing. Report of American Society of Civil 
Engineers. 96, 11-38. 
"Worms that eat steel." 90, i— 442. 
(See also Iron and steel.) 
Steel castings. (See Castings.) 
Steel forgings. (See Forgings.) 
Steel tapes: 

Cleaning, Device for holding tape. 99, i — ^154. 
w Early use of steel tapes. 94, i — 141, 181. 

English tapes. Agreement of, with U. S. standards. 93, 1 — 182, 307, 353. 
Lufkin tape. Improvement in winding attachment. 92, ii — ♦561. 
Marshall's apparatus. 94, ii — ^25. 
Melted by electric current in referencing a street monument. 96, 

ii— ^58. 
Testing tapes: 

Cost of. 96, ii— 203, 218. 

Practice of U. S. Government. Discrepancy between Government 

and manufacturers' tests. 96, ii— 203, 218. 
Salt Lake City, Testing for standard length. 97, i— 1284. 
U. S. Coast and Geodetic Survey, Base lines measured. 94, i — 95. 

(^) denotes an illustrated article. (t) denotes an inset sheet. 
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Steel works. (See Iron and steel works.) 

Steering screw, Kunstadter, applied to fireboat "New Yorker." 90, 11— •364. 

Stephenson link motion. By J. E. Johnson, Jr. 94, i — 486. 

Steps. (See Car steps.) 

Sterilizers: 

Goodale design for hospital use. 95, ii — 14. 
West sterilizer for water and milk. 93, i — 178. 
Stiff eners. (See Girders, Plate.) 

Stock and bond issues, State control, Mass. 96, 11 — 200, 250( 
Stock yards, Notes on. 97, ii— ♦268. 
Stokers, Mechanical: 
•'Advantages, Relative, of hand and mechanical stoking. 96, 1 — 10, 89, 
93, 226. 
American under feed stoker. 95, ii — ♦SS; 96, i — '6. 
Babcock & Wilcox, Use of, under a strong natural draft. By J. M. 
Whitham. 96, i— ♦371. 
^ Coal dust firing, German invention. 96, ii— ^295. 
"^ Coxe, Use of, using graduated fan blast. By J. M. Whitham. 96, 1 — *Z71. 

V Earliest form patented by James Watt, 1785. 94, ii — 104. 

England, Use in. 96, ii— 213. / 

► German stoker, Wings on revolving shaft. 96, ii — ^20. 
Play ford chain grate: 

Cleveland, Ohio. 96, 1— ♦S. 
Tests at Kansas City water works. 98, 1— ^252. 
Requisites of an eflaclent stoker. Murphy's Patent Furnace, Bright- 
man, Rcney, Jones under feed, Wilkinson automatic and Pratt 
stokers. 94, ii— ^104. 
Roney stoker at Spreckles sugar refinery. 94, ii — 429. 
Water tube boilers on Lake steamer "Pennsylvania." Tests of stokeni. 

Report by Bryan and White, U. S. N. 99, ii— ^221. 
Wilkinson stoker, Performance of, and the use of steam in combustion. 
Tests made with various boilers and various anthracite coals. 
By J. M. Whitham. 96, i— ♦371. 
(See also Furnaces, Smokeless; Smoke prevention.) 

Stone: 

Artificial stone, Medusaline Manufacturing Co., Chicago. 98, i — 69. 

British building stone. Crushing strength, elastic limit, etc. 92, 11 — *278. 

Crushing strength of cubes. 92, i — 253. 

Distortion of rock on Chicago drainage canal. 97, i — 238. 

Freezing tests at St. Petersburg, Russia. 93, i — 281. 

Frost and sulphate of soda. Effect of, on building stone. By L. McL 

Luquer. 95, i— 127. 
Resistance under pressure. Tests in Vienna of hardest steel and hardest 

stone. 93, ii— 142. 
Selection of building stone. 93, 1—305. 
Tests of building stone. By C. A. Raymond and E. W. Cunningham. 

95 J *202. 

United States industry, 1894 and 1895. 96, ii— 275. 
(See also Brownstone; Granite; Limestone.) 

Stone crushers: 

Blake pattern. New England Trap Rock Co., Westfield, Mass. 96, 

ii— ♦222. 
Brennan. 90, ii— ^339. 
Buchanan portable. 95, i — ♦158. 
Champion. 93, i— ^220. 
Gates. 93, i— ^127; 98, i— ♦388. 
Portable crusher. American Road Machine Co. Complete plant carried 

on four wheels. 98, i— ♦lOO. 
Preston double acting crusher. 98, Ii — ♦395. 
World's Fair exhibit. 93, ii— 429. 

'•97, Ii— llli" means "Year, 1807, second volume, page 112." 



STREET GRADES. ^^ " > ' 2:7 



Stone cutters: 

Lobnltz, Danube river improvements. 94, ii — 507. 

Rates of work with sawing machinery, Lincoln Iron Works, Rutland, 
Vt. 91. i— 45. 
Stone dressing, Cost of. By R. J. Cooke. 90, 11—536. 
Stone spreading cart. Champion. 95, 1 — *165. 
Stop-block. Rolling. German. 95, i— ♦246. 
Storage batteries: 

Chicago Edison Co.'s plant, Largest battery ever built. 98, i— 31, 105, 
♦366. 

Cost and capacity of cells. By C. O. Mailloux. 93, ii— ♦358. 

Efficiency, Experiments in England. 90, ii— 207. 

Plante type. Standard Storage Battery Co., New York. 95, ii— 233. 

Value in electric power stations. By C. 0. Mailloux. 93, ii— 354, ^357, 
454; 95, i— 170; By Maurice Barnett, 96, 1—50. 

Waddell-Entz system. Second Avenue, New York. 93, i— 1; 93, ii— 398. 

(See also Car lighting. Electric; Electric railways. Storage batteries; 
Motor vehicles. Electric.) 
Storage battery indicator. General Electric Co. 98. 1—^263. 
Storage capacities of drainage areas. Diagrams for estimating. By F. S. 

Bailey. 97. i— 141. 
Storm window. (See Car windows.) 

Storrow. Charles Storer. Biographical sketch. 92. ii— 207; 93. i— ♦147. 
Stove. Camp. Sheet iron. 90, ii— ^403. 
Stow flexible shaft. 92, ii— ^129; 93. i— ^522; 99. ii— ♦llO. 
"Strain" and "stress." Definition. 92. i— 561. 586. 632; 92. ii— 5; 95. ii— 352; 

96, i— 228. 
Strainer, Falcon rotary. 93, i— ^309; 95, i— 33. 
Stream gagings. (See River gagings.) 
Stream pollution. (See Water pollution.) 
Streams. (See Rivers.) 
Street cars. (See Cars.) 

Street cleaninc 

Asphalt pavements. 93, i— ^215; 94, i— 258; 95, ii— 176. 

Assessments for, in different cities. 92, ii— 290. 

Bag system of refuse removal in Paris. 90, i— ^81. 

Berlin. Germany. Notes. 90. i— 511; 91. ii— 140. 

Brooklyn, Cost for 1893. 94, i— 130. 

Buffalo, N. Y., Block system. Note. 93, ii— 185. 

Chicago, Cost, police daily reports, collection of waste paper. 97, ii— 257; 

99, i— 277, 284. 
Cost, in various cities. 95, i— 247. 
History, Early. 96. ii— 47. 
Gtermany, Notes. 91, ii— 242. 

Minneapolis. Minn.. Asphalt pavement. Notes. 95. ii— 176. 
Motor wagons in England. Report by Mr. Higgins. Estimates on steam 

motors. 98. i— 223. 224. 
New York: 

Compared with Paris. 95, i — 152. 

Patrol vs. machine systems. Tests. 91, i — 151, 180, 187. 

Work of the Department. (From J. S. Coleman's address.) 90, 

i— 12, 85, 105, 108, 156, 314, 337. 547. 
Paris. Details of system. 91. ii— 173. 
Philadelphia. Notes. 92. ii— 441; 93. i— 374; 94. ii— 479. 
Toronto, Canada. Notes. 95. ii— 191. 
Wood pavements, Washing advised. 94, i— 258. 
(See also Road scrapers; Street sweepers.) 

Street grades: 

Fixing grades. 92, ii— ♦182, ♦230. 

Grades at street intersections. 90, i— ^692; 90, ii— 15. 

(•) donoCes an lllu«trated article, (t) denotes an inaet sheet. ^i 
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Street srradeB: (Continued.) 

Minimum grades. 94, i— 181, 325. 
Side hill grading, Tacoma, Wash. 93. i—*19. 
(See also Legal decisions, Street grades.) 
Street lighting: 

Cost of, in various cities, of gas, gasoline and electrieity. 9f, i — 607. 
GJas, C!ost, private ownership in various cities. 94, i — 295. 
Philadelphia moon schedule. 93, ii— 476. 
(See also Electric lighting.) 
Street railway accidents: 

Accidents of 1890. 91, ii— 35. 
Best method of treating. 94, ii— 341, 346. 
Street railway accounts, Standard form. 94, ii — 345. 
Street Railway Association of the State of New York, Conventions. 96, 

ii— 192; 97, Ii— 206; 98, ii— 180. 
Street railway fares: 

Chicago General Ry. Co., Graded fare system. 99, ii — 361. 
Marshall, Mich., Three cent fare and thirty year franchise. 99, ii — T77. 
Savannah, Ga.. One cent and three cent fares. 94, ii — 83. 
Transfer systems. 94, ii — 345. 
Street railway franchises. (See franchises.) 
Street railways: 
Chicago : 

Kinetic motor, Trial of, Note. 93, ii— 65. 
Municipal investigation. 97, ii— 257. 

Operating expenses and receipts of Chicago City Ry. SI, i — ^105. 
Report hy Council. Franchises, relations of companies to city, 
character of service and accommodation furnished. Supreme 
Court decision. 98, ii— 16, 64, 246, 285, 369. 
CIcTeland, Ohio, Statement of conditions and discussion of policy which 

city should pursue. 97, ii— 63. 
Comparative economy of cable, electric and animal motive power. 91, 

i— 487, 496. 
Comparative economy of gas, electric and animal power. 94, i — 360. 
Compressed air: 

Chicago, Notes. 99, i— 335; 99, ii— 281. 

Prance, Notes. 96. ii— 336. 

"Hoadley-Knight" system, Wash., D. C, Reports by E. G. Emack 

and W. A. McFarland. 97, ii— 228, 233. 
Mekarski car: 

Description of motor and operation in France. 90, i — •496, ♦507. 
James Glazebrook's patent. 90, ii — 16. 
Paris street railway, Notes. 93, ii— 382; 94, ii— 130. 
Switzerland, at Berne, Table comparing horse, steam, electric 
and compressed air systems. Described by C. S. Du Riche 
Preller. 93, i— 380. 
Washington, D. C, Note. 94, i— 335. 
Westfield, Mass., Notes. 94, i— 441; 94, ii— 23, 525. 
New York. Compressed air and electric traction, Report by Board 

of Railroad Commissioners. 97, i — 28. 
Popp-Conti conduit system, Trial in Paris. 95, ii— 235. 
Reports of experience with air motors by Gen. Haupt, E. G. Emack, 
Capt. Black and W. A. McFarland. 97, ii— 228, 233. 
Curves. (See Curves.) 
Denver, Colo., Notes on curves, rails and different systems. 94, i — ♦382; 

98, ii— 90. 
Earnings and expenses. Municipal and private ownership. 94, i — 282. 
English methods of construction. 94, i — 176. 
European practice. Notes on various railways. By Osborne Howes, Jr., 

91, ii- 482, 533, 549; 99, ii— 359. 
History of street railways. 94, ii— ^314; 98, ii— 111. 
iBvestment in American railways. 94, ii — 31. 

••»7, 11—112" means "Yeiir. 1807. second volume, page 112." 
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Street railways: (Continued.) 

Mail, express and freight service: 

Bc€ton & Lynn electric railway. 93, ii — 245. 

Brooklyn, N. Y., Brooklyn Heights R. R., CJontract with National 

Express Co. 95, ii— 18; 96, i— 281, 320. 
Cleveland. Ohio. 93, i— 379. 
General discussion and notes on various railways. 93, ii — 12; 94, 

ii— 322, 419, 525; 95, ii— ♦18. 
Haverhill, Mass., Freight traffic on electric railway. 93, ii— 76. 
Huddersfield, England. 93, i— 339. 
Newburg, N. Y. 95, ii— 208. 
Portland & Rochester R. R. 94, i— 96. 

Rail wagon© in Toledo, Ohio, and Detroit, Mich. 99, i— ♦378. 
Mass., Reports of Railroad Commission. 93. i— 97; 94, i— 129; 98, i— 225. 
Minneapolis, Permanent track 96, ii— ^282; 97. ii— 1246. 
Motive power in 56 cities in United States. 90, ii— 186. 
Municipal ownership. (See Municipal ownership.) 
New South Wales, Notes. 91, ii— 345; 93, i— 14. 
Paris, Past and present lines. Notes. 96, ii — 157. 
Paving for tracks: 

Cortland, N. Y. 96, ii— ♦leo, 251, 265. 
Richmond, Ind. 96, ii— ^251. 
Phil., Rights over city bridges. Decision of Judge Thayer against rail- 
way. 95, i— 402. 
Repair of streets, Legal decision. New York. 99, ii — 233. 
St. Louis, Mo., Notes. 94, i— 48, 68. 
St. Paul, Permanent track. 96, ii— ^282; 97, ii— 1246. 
Steam traction: 

Bradford, England, Notes. 92, i— 205. 
Chicago. Trial of Kinetic motor. 93, ii— 66. 
T-rails. (See Rails, Street railway.) 
Toronto, Ontario: 

Franchise, Revenues received, 1891-1894. 95, ii -312. 
Municipal ownership. Success of system. 94, ii — 256, 276. 
Track. (See Track, Street railway.) 
Tracklaying machines. (See Tracklaying machines.) 
United States, Statistics. 90, ii— 186; 93. 1-31; 94, i— 41, 50; 96, 1—127; 

95, ii— 34; 96, U— 95; 97, ii— 308. 
(See also Cable railways; Electric railways; Elevated railways; Rapid 
transit.) 
Street scrapers. (See Road scrapers.) 
Street sprinklers: 

Automatic sprinkler experiments. 93, i — 227. 
World's Fair exhibit. 93, ii— 430. 
Street sprinkling: 

Amount of water spread. 95, ii — 42. 

Assessments for, in different cities. 92, ii — 290. 

Boston, Report of 1893. 94, ii— 315. ^ 

Cost, Indianapolis, Ind., and St. Paul, Minn. 95, ii— 107, 201. 

Oakland, Cal., Salt water. Proposed plant. Report by Superintendent of 

Streets. 99, ii— 149. 
Yarmouth, England, Use of Salt water. By William Cockrlll. 92, ii— 461. 
Street sweepers: 

Barnard-Castle wrought iron. 90, 1— ♦SSO. 
Eureka. 94, 1-^343. 

Furnas pneumatic. Rotary brush replaced by suction hcod, used In In- 
dianapolis. 96, I— ♦314. 
International. 95, 1— ♦317. 

Mueller "pick up" and gutter machines. 97, 1 — ^181. 
Revolving broom worked by hand, New York. 94, I — 485. 
Saxony. Gtermany. Picks up moist sweepings or mud. 92, I — ♦220. 
Univensal, "Pick up" type. Trial in New York. 95, 11— ^270. 
(*) deaoCes an illustrated article. (t) denotes an inset sheet. 
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Streets: 

Assefisments for: 

American cities. 91, i — ^281. 
English cities. 94, ii— 298. 
Iowa, U. S. Supreme Court decision. 99, 1 — 277. 
Boston, Report for 1892. 93, 1-— 594. 
Burlington, Vt., Organization and work of street department. 94, 

11—460, 505. 
California, General street law concerning improvements. 91, 11—380. 

Chicago: 

Collection of waste paper. 99, 1—277, 284. 

Midway Plalsance, Improvement. 94, 1 — 357, 435. 

Subways for streets. 94, 1 — 342. 
Construction of streets. World's Fair exhibit. 93, 11-366. 
Crossing-stones, Best material for. 93, 1-256. 
Drainage at intersection of streets. 93, 11 — 497. 
Duluth, Minn., Cost of street work, 1889-1892. 94, 1—130. 
East Orange, N. J., Maintenance. By W. S. Bacot. 96, i— 82. 
European practice in laying out streets. 95, 11 — 344. 

New York: 

Fifth Avenue, Sewer and water pipe construction. Methods. Charges 

of negligence. 97, 11—264. 
Harlem speedway. 94, 1—100; 95, 11-128, 175; 96, 1—85, 89. 

Newton, Mass.: 

Block system of repairing. 93, 1-346, 404. 

Cost of material and labor. 93, ii — 150. 
Oakland, Cal., Ordinance regulating digging or removal of portions of 

roadway or sidewalk. 95, ii— 259; 99, ii— 59. 
Passaic, N. J., Tost of street work, 1890-1892. 94, i— 130. 
Philadelphia, Notes. 94, 1—149, 531. 

Repairing, Block system of, Newton, Mass. 93, 1 — 346, 404. 
San Francisco, Cal., Safety platform between car tracks proposed by 

Mrs. Joy. 96, 1—56. 
Survey monuments. By C. M. Broomall, 94, 1 — 477; 94, 11—55, 370. 
(See also Pavements; Roads; Sidewalks.) 

Stress" and "strain,' Definition. 92, 1—561, 586, 632; 92, 11- 5; 95, 11-352; 

96, 1—228. 

Stresses: 

Arches, Calculation of flat. By Fr. Von E^mperger. 96, 1 — 186. 
Axles, Tests of steel. Notes on Mr. Pomeroy's paper. 95, i — 69. 
Beam stresses. (See Beams.) 
Bending moments of concentrated loads. Simple rule for determining. 

By B. W. Guppy. 98, 1-354. 
Bending stress. Formula for. By Henry Szlapka. 94, 1 — 234, 848. 
Bicycle spokes, Tests of wheels on flve different bicycles. By D. W. 

Herlng. 97, Ii— 100, 138, 169. 

Bins: 

American Coffee Co., Brooklyn, Construction after novel design. 
By A. S. Berqulst. 99, 11— *54. 

Coal bin for Washington, D. C, railway power plant. 99, i— 153. 

Computation of stresses. 98, 1 — 62, 64, 97, 147, 226, 232, 290. 

Failure of bin at Paterson, N. J. 97, ii- 113, 142, 196, 200, 293, 426. 
Bridges: 

Bending moment due to concentrated loads. By Henry Szlapka. 

97, 1-397. 

Diagram for computing stresses from wheel loads. 92, i— *528, 586. 
Diagram for computing unit stresses in compression members of 

medium steel by Cooper's 1896 specifications. Plotted by A. 

Lincoln Hyde. 96, 11— ♦253. 
"97. 11—112" means "Year. 1897, second volume, page 112." 
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heiresses: 

Bridges: (Continued.) 

Drawbridge reactions, Experiments, Rose Polytechnic Institute. 

99, il--*346. 
Formula for locating girders relative to a curve. By Henry Szlapka. 

97, i— 189. 169. 
German practice of computing stresses. Diagrams of St. Grotthard 

Ry. Apparatus for measuring compression and tension. 92, 

i— 192. 
Howe's device for calculating truss strains. 90, 1 — *31. 
Increase with velocity of trains. 98, 1—62, 130, 162. 
Insufficient provision for counter stresses in railway bridges. By 

H. S. Prichard. 99, ii— 303. 
Intensities of working stresses. By J. A. L. Waddell. 91, ii — 621. 
Maximum panel shear for uniform moving load. By W. W. Cre- 

hore. 91, ii— 146. 
Mechanical computation of stresses in trusses with parallel chords. 

By R. Fletcher. 90, i— ♦194, ♦352, 450. 
Moment table for Cooper's specifications. 96, ii— 386; 97, i— 26. 
Moment tables. Improved form, giving load line, scale, table of total 

moments. By W. C. Armstrong. 97, i— 157. 
New York Railroad Commissioner's report. Criticism of. 93, 

ii— 397. 
Puzzle in bridge stresses. 96, ii— ^127. 
Reactions of partially continuous trusses. By Mansfield Merriman. 

95, ii— 150, 201, 277. . 
Structural motion theory. By G. H. Thomson. 94, ii — 88. 
Swing spans with four supports. 95, ii — ^280, 410. 
Tables for finding stresses in parallel chord bridges, uniformly 

loaded, having verticals and equal panels. By H. A. Hitchcock. 

91, i— 503. 

Various formulas. 94, i — ^488. 

Wheel concentrations and fatigue formulas. 99, ii — 13, 26, 154, 190. 

Whipple truss. Calculating strains for a concentrated loading. By 
Ward Baldwin. 90, ii— 180. 

(See also Bridge deflection; Bridge vibration.) 
Effect of stress on corrosion of metals. 94, 11^02. 
Flywheel stresses produced by centrifugal force. By J. B. Stanwood. 

92. ii— ^535. 

Formula for determining unit stresses in masonry structures. By J. J. 

Israels, E. S. Gould and R. C. Strachan. 97, ii— 10, 57, 122, 137. 
Iron and steel, Measuring stress in iron and steel beams and girders, by 

measuring heat gained and lost when load Is applied, Turner's 

experiments. 97, ii— 280, 331. 
Moment formula for concentrated and distributed loads. 98, 1—404; 98, 

ii— 42. 
Moment of gjrration. By B. F. La Rue. 94, 1 — 475. 
Moment of resistance: 

Improper use of term. Letters from J. B. Johnson, C. H. Swan, H. 

Goldmark, J. L. Greenleaf, P. C. Ricketts, C. L. Strobel, F. H. 

Kindl. 96, i— 137. 172, 227. 
Rolled sections. By J. W. Schaub. 95, i— ^308. 
Moment tables: 

Cooper's specifications. 96, ii— 386; 97, 1—26. 
Improved tables. Features additional to the form of table in gen- 
eral use: The load line, the scale, the table of total moments. 

By W. C. Armstrong. 97, i— 157. 
Rails under moving trains. Experiments by Dudley and Howard. By 

P. H. Dudley. 98, ii— ♦214. 
Roof stresses. 92, 11—126; 94, 11-295; 95, ii- ♦294. 
Tests of new formula. Steel rail. Coupling hook. Flat saw band. Flat 

spring. Safety chain. Spiral spring. By Henry Szlapka. 94, 

1—234. 

(*) denotes an Illustrated article, (fl denotes an inset sheet 
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Stresses: (Continued.) 
Timber stresses: 

Computing stress In lateral bracing. 96, i — 355. 

Determining character of stress. By B. F. La Rue. «4,'U— *302, 343. 

Johnson's table of unit stresses for various kinds of timber. 9«). 

ii— 83. 
Table showing average safe allowable working unit stresses. 95, 
11—272. 
Tower stresses: 

Braced iron tower. 90, i — ♦593. 

Graphical determination of wind strains in tower. By Charles 
Steiner. 91, 1— ♦267. 
Weighing stresses caused by moving trains, Proposed device. By G. W. 
Pearsons. 96, i— ♦290. 
Strikes* 

Chicago building trade. 99, ii— 320. 
New York State, 1885-1889. 90, ii— 145. 
Railway strikes: 

Chicago, 1894. 94, ii— 12, 33. 52. 152, 401. 
Prevention and control. 93, ii — 10. 
Statistics. 1881-1889. 90, i— 321; 96, ii— 318. 

Stringers for railway trestles. Sizes of, for temporary structure. 94, ii — 16. 

Structural iron work. (See Iron and steel, Structural.) 

Submarine boats. (See Boats.) 

Submarine cables. (See Telegraphy, Submarine.) 

Submarine mines, Explosions in Baltimore harbor. 99, i — ^114. 

Submarine sentry, James, Warns ships of approach to shallow water. 92, 

ii— ^226, ^326. 
Subsidence due to coal working upon bridges and other structures. By 

John Keay, 97, i— ^323; 99, ii— ♦157. 
Subsidies by cities for public enterprises. 93, i — 586. 
Subsidies, Government, for railways and other public works. 97, i — 168. 
Subsoil drainage. (See Drainage.) 
Subways: 

Advantages of electrical subways in cities. 94, i — 262. 
Baltimore, Md.: 

Municipal ownership. Mr. Hill's report. Estimates of cost. 97, 

i— 57, 61. 145. 
Ordinance for construction of municipal system approved. 98, 

ii— 161, 168. 
Specifications. 94, ii— 114; 95. I— ♦118. 
Boston, Leakage of gas mains. Explosions in electrical subways. 97, 

i— 145, 257. 281. 
Chicago, Electrical subways. 91, i — 27. 
Danger of fire from electrical subways. 96, i — 303. 
Detroit, Mich.. Electrical and pipe subway proposed by S. G. White. 93, 

ii— 85. 
Discussion of underground electrical construction. 93, i — 329; 94, 

i— 220; By L. A. Ferguson, 99, ii— 34. 
Erie, Pa.. Proposed plan. 95, i — 246. 
Liverpool, England, Notes. 94, i — 199. 
Macdonald subway of creosoted yellow pine. 93, i — ♦US. 
Municipal ownership. (Sec Municipal ownership.) 
New Bedford, Mass., Note. 94. ii— 309. 
New York: 

Experience with electrical subways. 93. i — 318, 353. 
Need of. for underground pipes, tubes, etc. 90, ii— 397. ■402. 420. 
Possibilities. 90, 1-170, 180. 
Nottingham, England, for pipes and v>ires. 92, ii— 68. 
Paris : 

Cables in cement channels beneath pavement. 90, I — ♦74. 
Sewers and sewerage system. 95, ii — 121, ^122. 

•*»7. ii— 112" means 'Year, 1S«7, second volume, i>ag« 112." 
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Subways: (.Continued.) 

Pneumatic tube, Chicago Press Association. By W. L. Stebbings. 94, 

ii— 12. 
St. Louis, Mo., Notes. 94, i— 81, 461, 509; 97, i— 57. 
St. Paul, Minn. 94, i— 539, 545; 96, i— 183. 
San Francisco, Cal. 99, ii— 71, 281. 

Telephone subway, Harlem River, New York. 98, i — ♦llO. 
Toronto, Ontario, Proposed subways for wires. 91, ii — ♦SJZ, 312. 
Washington, D. C, Report of Commission. 91, ii — 441. 
Waterproofing subways. 99, ii — 1381. 
World's Pair, Electrical subway proposed. 91, ii — ^422. 
(See also Conduits; Rapid transit; Tunnels.) 

Sugar: 

Beet sugar, Wyoming Experiment Station. 93, i — 245. 

Effect upon muscular tissue of man. 94, ii — 326. 
Sugar refinery of Arbuckle Bros., Brooklyn, Boiler plant. 98, 1 — tSW. 

Surveying: 

Balancing and adjustment of compass survey notes. 99, ii — 317, 353, 

401. 
Bicycle apparatus for making rapid surveys. Use of bicycle at Haale- 

ton. Pa. Noyes & Smith attachment. 97, ii— 290, 331. 
Blank for plotting transit notes. 93, i— ^491. 
"Call," Meaning of. 92, ii— 278. 
Contour maps from a preliminary survey. Diagram. By H. I. Randall. 

98, 1—130. 
Contract system for public land surveys. Ebcperience in Florida. Ssrs- 

tem abandoned in the Indian Territory. By J. F. Le Baron. 

97. i— 101, 105, 138, 170, 377. 
Heliotrope fiag for engineers. By W. C. Parmley. 95, i — ♦295. 
Hydrographic surveying, Fast records in. 98, i — 10, 62. 
Instruction at Columbia College. 93, ii— 276, 316. 
Legal decision. Contract between engineer and company. 98, i — 141. 
Leveling in Germany, Cost. 93, 1 — 117. 
Meridian, Finding, by a single solar observation. By J. B. Johnson, W. 

Newbrough, J. B. Guinn and E. McCullough, 96, i— 186, 322; By 

C. C. Hommann, 96, ii— 27; By A. W. French, 97, i— 315, 361. 
Meridians, True meridians as alinement checks. 90, ii — 532. 
Mining claims. By Charles Tappan. 97, ii — 270. 
Notes, Keeping, for preliminary surveys. By W. G. Raymond. 11, 

i— 257, 351. 
Photography applied to surveying. 93, ii— 491; 96, ii- *331; 99, i— 324. 
Problem in surveying. 90, ii— 14«, 391, 396. 
Railway surveying in tropical forests. 98, ii — 303. 
Railway surveying in the woods. Making and carrying of "pack." IS, 

ii— *412. 
Reduction of telemeter readings. Diagrams for. By N. B. Craig. 18, 

i— 175. ♦81. 
Town surveying. 90, i— 496, 592 
Township meridians. 93, i— 112. 
Surveyor-<aeneral, U. S., Engineers for the office of. 97, ii— 138. 

Surveyors: 

Cape Colony, Africa, Qualifications for government land surveyors. 12, 
ii— 99. 

County surveyors and Surveyor-General in the United States. Require- 
ments in the different states. By J. L. Van Ornum and EIrnest 
McCullough. 98, i— 139, 145, 178, 210. 

Deceased surveyors, Validity of declarations. 94, i — 428; 94, il — 66. 

Expert surveyors. Opinions of. 94, ii — 65. 

Fees, Washington, D. C. 95, i— 246. 

Georgia, Manner of election. 94, i — 493. 

Illinois, Licensing surveyors proposed. 95, i — 104. 

(*) denotes an Illustrated article, it) denotes an incet shati. 
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Surveyors: (Continued.) 

Public land surveyors. Instructions and method of letting contracts. 
95, 1—198, 340. 

Surveys: 

Baltimore, Md.: 

Notes on progress of work. 94, 11—83; 95, 1—33; 95, 11—32. 
Report of committee upon character and condition of survey. 9G, 
11—307, 312, 364, 366, 400. 
"Borough correction." 93, 11-317, 436. 
Brooklyn, N. Y., Adjustment of old measurements with the statutory 

standard. 93, 1-546. 
Colorado Canyon railroad survey. 90. 1-133, 233, 252, 276, 300; By R. B. 

Stanton, 90, 11— ♦341, 349, ♦353. 
Connellsville coke region, Pa., Topographical survey. By Kenneth 

Allen. 91, 11—446. 
Contracts for surveys: 

Letting to lowest bidder. 97, 1-72. 

Method of letting government contracts. Instructions to surveyors. 
95, 1—198, 340. 
Florida, Experiences with the contract system. By J. F. Le Baron. 97, 

1—101, 105, 138, 170, 377. 
France, New leveling survey. 91, 1 — 188. 
Geodetic survey, Florida, for proving that the earth's surface is concave. 

97, 1—216. 
Government surveys. Connection of, proposed. 96, 1 — 272. 
Great Lakes surveys, History of. 93, 11 — 400. 
Hydrographlc surveys: 

Brunswick, Ga., Experiment in dredging with dynamite. 96, 11 — 214, 

251. 
Florida District, Summary of cost. 95, 1 — 31. 

Instruments and methods of measurement used by the U. S. Geo- 
logical Survey. By F. H. Newell. 98, 11—143. 
Intercontinental railway. 93, 1 — 82. 
Leavenworth, Kan., Submarine tunnel. 94, 1 — ^182. 
Massachusetts: 

Boundary line between Massachusetts and New York. 98, li — 235. 
Work of the Topographical Survey Commission. 97, ii — 407. 
Meridians, True, as basis of surveys. Proposal to establish such .ne- 

rldlans In West Virginia. 97, 1—296. 
Mining surveys. Method of plumbing shafts. 93, 1— ^302. 
Mississippi and Missouri rivers, to determine amount of erosion cf 

banks. 93, 11—9. 
Monuments for government surveys: 

Cast iron recommended by Mr. Mead. 95, 11 — 392. 

Cast steel fluted shaft, bottom disk Inverted cone, resting in socket 

of brass point burled in e'&,rth. 96, 1 — 105. 
Geologkial Survey neglected to erect monuments. 96, 1 — 136, 155, 

169. 
Marks used by Mississippi River Commission. 96, I — ^42. 
Work in Wyoming. 96, 11-248. 
Monuments for street surveys. By C. M. Broomall. 94, 1 — 477; 94, 

11—55, 370; 95, 11—26. 
New South Wales, System In. 94, 1— ^370. 
New York City: 

Bronx Borough, Trlangulatlcn of new territory. 98, 1— ♦314. 

Old measurements, Adjustment with the statutory standard. 93, 

1—546. 
Topographical survey. 94, i— 70, 302. 
^'gw York State* 

Appropriations. Notes. 93, 1—339; 93, 11—1; 94, 1—251. 
Bills in the Legislature. Need of survey. 95, 1 — 136. 

"97, li— n2*' mcara "Yecr, liOT, ccccni vslumo, page 112." 



■ « * 



SWITCH. 266 

Surveys: 

New York State: (Continued.) 

Records of deep borings. Co-operation between engineers and 
geologists. 99, il—352, 363, 386. 
Ohio, Proposed law. 92, i— 113. 
Ownership of records: 

Montana. 94, i— 345. 

Practical illustration. 94, i— 325. 

Raymond's discussion. 94, ii — 235. 

Suggestions as to better methods. 94, i — 240. 
Plotting surveys. Transit, level and topography notes for. 93, i — ♦491. 
Property surveys. Adjustment of old measurements witfe-i^ statutory 

standard, New York and Brooklyn. 93, i — 546. 
Railway surveys: 

Stadia method. 93, ii— 289. 

Value of surveys. 91, ii— 240, 254, 293, 337. 
River surveys: 

Ice boring machine, St. Mary's River. 94, ii— ♦288. 

Triangulation system, Method for crooked streams. By W. G. Kirk- 
patrick. 93. ii— ♦288, ^336. 
Roanoke, Va.: 

Adjustment of errors in re-survey. By W. M. Dunlap. 99, i — 163. 

Triangulation system, Plan adopted by City Council. 92, i— 30, 132, 
625. 
St. Louis, Mo., Topographical survey. By 0. W. Connet, 91, ii — 420; 92, 

ii— 597; 93, i— ♦311. 
Specifications for Swarthmore, Pa. 94, ii — 18. 
Spokane, Wash., Litigation between city and property owners. 97, 

i— 137. 
Stadia surveys. Accuracy of measurements. Effect of the "boiling of 

the air." By L. S. Smith. 95, i— ♦364. 
State geological surveys. Work of. 91, i— 377. 
Street surveys, Mtonuments. By C. M, Broomall. 94, i — 477; 94, ii — 55, 

370; 95, ii— 26. 
Swarthmore, Pa., Specifications. 94, ii— 18. 
Topographical surveys: 

Cost and methods in different countries. 93, ii — 266. 

Field table sheet, McMinn's. 92, ii— ^80. 

Manual of methods. 94, 11—262, 264. 

Scales of various countries. 94, i — 470. 

Value cf state map of Connecticut in planning water supply. 96, 
i— 299. 

Value of state surveys. 96, i — 404. 
U. S. Coast & Geodetic: 

Abolishing of. 94, i— 263, 302. 

Cost, Approximate. 94, i — 315. 

Geographical work. By J. F. Hayford. 98, ii— t340. 

Instrumental methods. 94, i — 315. 

Results. 94, i— 171. 

Steel tapes. Use of. 93, ii— 91. 

U. S. Geological: 

History of Bureau. 94, ii— 370. 

Surveys of sites for irrigation storage reservoirs, Newell's state- 
ment. 99, ii— 332. 

Topographical work. 93, ii— 152. 
United States and Mexico boundary. Note. 94, ii — ^237. 
Valley Forge camp grounds, Note. 93, ii — 145. 
Vancouver to Behring Strait, for a railway, Notes. 93, i — ^217. 

Switchboards, Interlocking pneumatic, Electric railway power plant, Pitts- 
burg, Pa. 99, i— 129. 

Switch indicators. Automatic, Railway block system. By W. W. Salmon. 
95, ii— 413. 
(*) denotes an illustrated article, (f) denotes an inset sheet. 
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Swiich Ituds: 

Computation of shortened leads, Simple and accurate ruUs. By W. B. 

Lee. 98, 1— ♦251. 
"Fixed lead" defined. 93, i— 134. 
Formula for calculating lead. 93, i — 38. 
"Toe of frog" defined. 93, i— 232. 
Switc rods, Carrier for. National double anti-friction. 94, ii— *M8. 
SwitcL itandB. Automatic, Weir Frog Co. 94, i— ♦492. 
Switches: 

Cam lock. 90, i— ♦489. 

Derailing device, Alton, 111. 96, ii— ♦438. 

Rerailing switches: 

Discussion at Society meeting. 97, i — 397. 

Need of, at grade crossings. Observance of signals by railway em- 
ployees. 90, i— 109, 136; 96, ii— 88, 136. 
Pneumatic interlocking, Buffalo, N. Y. 93, ii— ♦490. 
(See also Track. Sand.) 
Double split switch with 100-lb. rails, Boston terminal yards. 99, 

ii— ♦310. 
Duggan switch. 93, 1— *390 
Dunn safety switch. 90. ii — ♦174. 

Footguard for switches, Metal, National Ry. Footguard Co. fi, il — ♦271. 
Formulas. 94, i— 33, 141; 96, ii— 15, 42. 

Hinged switch rails. Netherlands State Railways. 99, ii— ♦150, 337. 
Improvements in switches. 97, ii — 208. 

MacPherson switch and movable frog, Canadian Pacific Ry. 95, i — ♦118. 
Nowlin switch. 93, ii — 15. 

lOO-lb. rails, Duluth & Iron Range R. R. 98, ii— ^356. 
Recommendations. 96, ii — 191. 
Standard switches: 

American railways. Tables and notes. 96, i — 413, 414. 
Bait. & Ohio R. R., Table. 91, ii— 416. 
Stewart switch. 95, i— ♦59. 
Waterloo terminal, London J.- Southwestern Ry., Switch and signal 

plant. 92, i— ^622. 
World's Fair exhibit. 93, ii— 188. 
(See also Frogs.) 
Switching. By E. K. Turner. 94, i— ^443. 
Symbols for engineering formulas, Uniform. 95, il — 387. 

T. 

Tachymeter, Richer, History and theory. By F. D. Lyphart. 96. ii— 118. 

Tacoma, Washington, Notes of a trip. 96, ii— 436. 

Tank sluice with equilibrium valve. T^Arminie design. Used in India. 91. 

i— ^163. 
Tapping water mains. (See Pipe tapping.) 
Target, Telemeter, Three disks attached to horizontal bar. 93, il— ^26, 57, 

• 96. 
Target shooting. Finding center of group of shots. 99. i — •70, 138. 164. 
Targets, Track, for back-sight in maintenance of way work. 97. i — ♦IIS, 

144. 
Telautograph. Gray. 93, i— ^271. 
Telegraphy: 

China. Opposition. Existing line. By Romyn Hitchcock. IB, il— 468. 

England, Compensation of operatives. 93, i — 49. 

Line construction. Revised rules of Western Union Telegrapk Co. 96, 

ii— 275. 
Pneumatic, Paris, Notes from report. 95, i — 246. 
Sfibmarine : 

Atlantic cables. Lengths and dates of laying. 90, 1 — 294. 

•07, il- 112" ineaus "Year, li^UZ, socoDd volume, page 112." 
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Telegraphy: 

Submarine: (Continued.) 

Burke system of telegraphy. 97, ii — *54. 
Canada- Australia, Notes. 94, i— 97; 94, ii— 381; 95, i— IIJ. 
Development of submarine telegraphy. 99, i— 220. 
England-Australia, Heaton's proposed cable system. 90, ii— 380. 
Pacific cable schemes. Note. 99, ii— 313. 
Wireless: 

English channel experiments. By G. Marconi. 99, 1—206, 383. 
Tests of, on warships "Massachusetts" and "New York." 99, 

11—357. 
Zickler system. 99, i— 251. 
Telemeter target. Three disks attached to a horizontal bar. 93. ii— ♦26, 57, 

97. 
Telemeters: 

Diagram for reduction of readings. By N. B. Craig. 98, i— 175, ♦81. 
Omnl-telemeter, Dredge-Steward. 93, i— ♦269. 

Telephone cables. Corrosion by ground currents, Boston. By I. H. Farn- 

ham. 94, i— ^371. 
Telephone cables in water- works tunnels and submerged pipes: 
Chicago. 96, ii— 183. 

Vancouver, B. C. 94, ii— ^126; 96, il— 183. 
Telephone subway, Harlem River, N. Y. City, Details of construction. 98, 

1— ♦llO. 
Telephones: 

Berliner patent. 91, ii— 506, 569; 93, i— 169; 94, il— 503. 
Call by electric lamp instead of bell. 95, I — 379. 
Callender automatic exchange system. 96, i — ♦52. 
Wire fence as a telephone line, Glidden, la. By Frank Srarts. 99, 
i— 138. 
Telescopes, Notes. 91, ii— ^467; 93, i— 265, 501; 93, ii— 205; 94, i— 29; 94, 

11—83, 198, 433. 
Temperature regulators: 

Automatic, Tests, Consolidated Car Heating Co. 91, i— 469. 
Curtis, for steam or hot water heating. 92, ii— ^90. 

Temperatures : 

Measuring at a distance. Thermophone invented by Whipple & Warren. 
99, 11— ♦109. 

Pyrometers and thermometers. 95, ii — 322, 328. 

Subterranean temperatures. Observations made in wells of great depth. 
97, 1—389. 

Tunnel temperatures. 90, ii— 389, 390. 
Tenders, Steam, for Mississippi. River dredges. 99, 11— 1376. 

(See also Locomotive tenders.) 
Tents, Locked. Patented by J. J. Rinn, San Francisco. 95, i — ♦309. 

Teredo na vails: 

Description of. By C. H. Snow. 98, 11-134. 

Greenheart timber and the teredo. 90, 1—442. 

Protection of piles against teredo. 93, Ii— 319, 373; 94, i— ♦111. 
Terminals. (See Railway terminals.) 
Terms In engineering literature. 96, i— 243, 274, 306. 

(See also "Stress" and "strain.") 
Testimony, Expert. By W. P. Mason. 97, ii— 171. 

Testing machines: 

Abrasion, Resistance to. Riehle Co., Phil. 96, i — ^45. 
Air brakes, Altoona, Pa. 93, i — 584. 

Boiler furnace, Grerman Navy Yard at Danzig. 94, ii — ♦127. 
Brakeshoes, M. C. B. Association. 94, 1 — ♦533. 

Brick, Permeability under pressure of common brick, cement brick and 
coated brick. Tests by Aqueduct Commission, New Y«rk. By 
A. W. Hale. 91, 1— ♦18. 
(}apacitl68 of the large full-sized machines In America. 93, 1 — 165. 
(*) denotes an Illustrated article, (t) denotes an inset she&t. 
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Testing machines: (Continued.) 

Card attachment, Automatic. 93, i— *367. 
Cement. (See Cement testing machines.) 
Couplers, Proposed drop test machine for M. C. B. couplers. 99, 1— ♦395. 

Emery: 

Comparison with the Phoenix hydraulic machine. Tests of cast 

iron columns. 98, i — ♦BT. 
Description of machine. By J\. S. Bancroft. 94, i— 240, ♦244. 
Index to reports of tests, compiled by J. B. Johnson. 97, i— 303. 
Friction, Loads and metals. By Joseph Kuhn and R. T. Mickle. 93, 
i— ^468, ^494. 

Impact: 

Brick testing, Geneva, N. Y. 99, li— 30. 
Estrada design. 94, ii— ^87. 

Russell design. New machine for testing resilience of materials. 
By S. B. Russell. 98, i— ♦SO; 99, ii— 321, ♦323. 
Niagara suspension bridge. Riehle Bros, exhibit. World's Fair. 93, 

ii— 196, 236. 
Olsen autographic machine. By Tinius Olsen. 94, 1 — 327. 
Phoenix: 

Comparison with Emery machine at Watertown, N. Y. Tests of 

cast iron columns. 98, 1 — ^27. 
Description of machine. 93, ii— ♦512. 
1,200-ton capacity machine. 91, i— 142, 111. 

Rack rail, Telfener, San Ellero-Saltino Ry. 94, ii— ♦185. 

Strain diagram recorders: 

Henning's pocket recorder. By G. C. Henning. 97, i— ^342; 98, 

i— ♦302. 
Riehle Co., Phil. 94, ii— 401. 

Timber, Stanford University. By C. B. Wing. 95, i— ♦168. 

200,000 lbs. capacity, Riehle. Gray automatic recording apparatus. Uni- 
versity of New York. 96, ii— ^86. 

Wire rope. Tests of rope for Forth Bridge. By A. S. Biggart. 91, 
1- ♦50. 

Testing materials: 

Discussion. By G. C. H«nning. 94, 1—328. 

Kirkaldy system, London. 91, ii— 255, 312. 

Standard methods, American Society of Mechanical Engineers. 91, 
i— ♦235, 579; 91, 11—158. 
Testing tank for ship models, Washington Navy Yard. 95, ii— 113; 97, 
il— 387; By D. W. Taylor, 99, ii— ^2. 

(See also Warships, Models.) 
Textbooks. (See Engineering textbooks.) 
Theaters, Water service and fire protection. 94, i — 518. 

Thermometers : 

Air thermometers. 93, 1-^5; 95, ii— 323. 

Bristol's recording. 95, ii— ^322; 97, ii— ^95. 

Jolly air thermometer. Errors from use of. By R. C. Carpenter. 93, 

i— ^5. 
Mercurial, with compressed nitrogen. 95, 11 — ♦322. 
Position of, Effect upon results. 97, 11—205. 
(See also Pyrometers.) 

Thermophone, Instrument for indicating temperatures at a distance, Whip- 
ple and Warren, inventors. 99, il — ^109. 
Thermostat, Curtis, for steam or hot water heating. 92, ii — ♦90. 
Theses, Prizes for. (See "Engineering News.") 
Thorite, a high explosive, Test at Sandy Hook. 99, 11—111, 145. 
Three-point problem, Solution of. 94, 11—154. 
Tickets. (See Railway tickets.) 
Tie guard, Servls steel. 93, i— ♦HO. 

"07, !!— 112" moana "Year, 1897, second volume, page 112." « 
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Tio Dl&tcs* 

Benefits and results obtained from their use. 97, ii— 207; 98, 11— ♦188. 

C. A. C, Experience with. 96, ii— 186. 

Churchward, Size and weight. 94, i— 60; 95, 11—164. 

Columblaji. 94. ii— ♦igo. 

Early use of tie plates. 98, 1— ♦SS. 

European practice with metal tie plates. 91, ii— 172. 

Fisher, combined with rail joint. 92, i— ^441, 512. 

Flat tie plates, Manhattan elevated railway. By Benjamin Reece. 94, 

I— ♦157. 
Fox pressed steel. 95, ii — ♦91. 
German experience. 90, 1 — 258. 
Goldie plate. 92, ii— ^475; 95, ii— 164; 96, 11—186. 
Grooved tie plates, Q. & W. Co. 98, ii— ^381. 
Haarmann's design, for steel ties. 94, 11 — *bS. 
Holgate. 90, i— ^495. 
Indian railways. Notes. 92, ii— ♦614. 
Phillips, combined with rail brace. 92, i— ^439. 
Requirements for railway track. Reports of societies. By Benjamin 

Wolhaupter. 96, 11— *148, 152, 186. 
Sandberg. 90, i— 592. 
Servis. 93, i— ^451; By Benjamin Reece, 94, 1—^156; 95. ii— 164; 96, 

11-186. 
Shoulder. 90, 1—^391. 

Standard, on American railways. Tables and notes. 96, l — 411, 412. 
Value of, in track repairs. 94, 11 — 11. 
Wolhaupter. 94, 11-^190; 95, 11-^35; By Benjamin Wolhaupter, 96, 

11— ^148, 152. 
World's Fair exhibit. 93, 11-187. 

Wrought iron tie plates. Southern Pacific Ry. 93, 1— ♦492. 
Tie spotting machine. Brown, Flint & Pere Marquette R. R. 99, ii— *360. 

Ties: 

Catalpa, Plantation of C, C, C. & St. L. Ry., in Indiana. 99, Ii— 377. * 

Effect of driving spikes in wooden ties. 93, ii— ^72. 

France, Consumption of wooden ties, 1883-1889. 92, 1—176. 

Inspection and distribution of ties. 94, 11 — ^231. 

Life of wooden ties. 94, ii— 325. 

Protection with tie plates. 94, 1—^156. 

Renewing, Economical methods of. 97, ii — 208. 

Shearing machine, Pittsburg, Ft. Wayne & Chicago Ry. 94, i— 273. 

Spacing ties, N. Y. C. & H. R. R. R. 94, 1—^65. 

Standard ties on American railways. "Tables and notes. 96, 1—411, 412. 

Steel ties: 

Advantages of. Use of, in the world. 90, 11 — 187. 

Belgian State Railways, Experience of. 91, 11 — ^46. 

Daniels, Corrugated plates, with bolted clamp fastenings. 94, 

ii— ^405. 
Elconomy in use of wooden and metal ties. 98, 1^68. 
Experience with steel ties. By E. E. R. Tratman. 99, 11—186. 
Gotthard Ry., Switzerland, Experience since 1882. 98, 1—224, 227. 
Independent supports connected by tie rods. 93, Ii — ^245. 
Klnnear tie. 92, ii-^^524. 
'. Netherlands State Railways, 1881-1898. Mr. Renson's report. 98, 

11-^118. 
I. N. Y. C. & H. R, R. R., Experience. 92, 1— ♦254; 93, 11—455; 94, 

• 11—367; 99, ii— 159. 

? Normanton & Croydon Ry., Queensland. 95, 11—354. 

■j Northeastern Ry., England, Notes. 91, 1—493. 

, Penn. R, R., Experience. . 92, 11—89. 

Ralls, Use of old, Rochester, N. Y. 99, 1— ♦£. 

(*) denotes an lll'istrated article, (t) denoCee an inaet sheet. 
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Tiee: 

Steel ties: (Ccntinued.) 

"StaiLdard" tie. 90, i— 128; 91, i— *124. 

Sumatra State Rall¥rays. Report by L. K. Ldndhout. 99, ii— 339. 
World's Fair exhibit. 93, ii— 186. 
(See also Timber preservation ) 

Timber: 

Boxed timber, Strength of. Circular of Forestry DiTleiom. Johnson's 

tests. 92, 1—335. 
Bridge and trestle timber, Summary of tests. 95, il— 272. 
British trade, 1892. 93, i— 424. 

Central and South America. Timber suitable for purposea of construc- 
tion in Nicaragua and Costa Rica. By J. F. Le Baron. 98, 
i— 266. 
Clearing of the timber within the flow line of the Indian Lake reservoir. 

N. Y. By R. E. Horton. 99, i— 314. 
Consumption of forest supplies by railways. 90, II — 187, 3€i. 
Dry-rot, Spread of. 96, 11—58, 73. 
Engineering construction In timber. 94, ii — 295. 
Felling timber during the waning moon. 99, 1—308, 360. 
Green logs. Weight of, In proportion to their timber contents. 98, I — 6. 
Ironbark of Australia. 93, 11—385, 437; 94, 1—13. 
Jarrah of Australia. 94, I — 13. 

Life of different kinds of timber employed In railway bridge construc- 
tion In United States. 99, 11—271. 
New South Wales, Brief review of timber products. 98, 11—451; 98. 

1—268. 
Pine: 

Bled and unbled timber. Strength and durability. 93, 1—164, 166. 

280; 93, ii— 54, 72. 
Te»t8 of Oregon pine (Douglas fir). 93, i— 376, 422; By C. B. Wing, 

95, I— ♦les, 210; 96, 1—419. 
Transverse strengrth of white pine, bridge timber, 31 years old. ^, 
i— 339. 
Strength: 

Johnscn 6 table of unit stresses for various kinds of timber. 96. 

ii— 83. 
Safe working unit strains of various timbers. 96, II — 272. 
Transverse strength compared with strength In direct stress. By 

B. F. La Rue. 94, i— 476. 
(See also above, Pine.) 
Time tests of timber In compression endwise. By J. B. Johnson. 98. 

11—262. 
Tropical timber, Durability of, used in engineering works In the tropics. 

97, Ii— 378, 395. 
United States, Future of supply. 93, i— 278, 444. 532. 
Values, comparative, for railway purposes. 93. ii — 118. 
World's Fair exhibits. 93, ii— 440. 
(See also Forests and forestry.) 
Timber bents. Tests of various forms of bracing. Michigan Mining School. 
97. 1—371. 

limber examination by U. S. Government: 

Appropriations. B. E. Fernow's letter. Test results. 93, i— 86, 296. 

Bill in Congress. 94, 1-201; 95. 1-65. 

Importance of examination. 93. i— 33. 84. 

Objects and methods of work. Details of tests. By J. B. Johnson. 91, 

ii— 125, 326, ♦506. 
Progress and prospects to January. 1896. 96. I — 182. 

Timber preservation: 

Best methods for treating ti3S. By H. W. Reed. 91, ii— 266. 
Burnettlzlng process: 

A., T. ft S. F. Ry., Las Vegas, N. M. By F. Mi Jones. S4, il— ^204. 
'•^. tI-112" meonB •Year, 1W7, second volume, page 112." 
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Timber preservation: , 

Burnettizlng process: (Continued.) 

Bur. & Missouri River R. R., Tie preserving plant. 99, ii— 143 
C, R. I. & P. Ry., Ties in service 20 to 24 years. 93, ii— 342. 
Chicago Tie Preserving Co., Portable plant. 99, ii-— ♦lOS. 
Process of burnettizing described. Design for portable plant. By 

J. D. Isaacs. 97, i— ♦IBB. 
Southern Pacific Ry. 94, i— 337; 96, i— •218. 
Treatment of ties. By W. W. Curtis. 99, i — 414. 
Cost of treated and untreated ties compared. 95, i — 152; 96, i — 177; 96, 

ii— 248. 
Creosoting process: 

Charring piles before creosoting. 90, ii — 280. 

Creosoted ties compared with untreated ties. Cedar poles treated. 

By N. W. L. Brown. 95, ii— 274. 
Eraporation from creosoted timber, Comparative tests. By F. C. 

Pr ndle. 90, i— 159. 
Galve con, Texas: 

CieoEOted wood for paving material. 96, i — 171. 
Ricker, Lee & Co. 94, i— ♦296. 
London & North. Ry., Treatment of freight cars. 93, i — ♦423. 
Open-grain timber. 90, ii— 325. 
Preservative action of creosote. 91, i — 115. 
Process of creosoting described. 94, i — 348; 97, i — 1.55. 
Process of treating timber, Measuring dead oil. S9, i — 217. 
Southern Pacific Ry. 94, i— 337; 95. i— ♦218. 
Electrolytic process, Freiburg, Germany. 99, i — 299. 
Fernoline, Use of. 95, i— 246, 306. 
Portable plants: 

Chicago Tie Preserving Co., Zinc-chloride solution. 99, ii — ♦lOS. 
Design for. Burnettizing process described. By J. D. Isaacs. 97, 

i— ♦155. 
Southern Pacific Ry.. Chestnut, Cal. 95, i— ♦218. 
Tar for" timber preservation, Processes described. 93, i — 353. 
Various processes described. 90, ii— 251, 528; By J. D. Isaacft, 97. i— 155, 

200; By S. M. Rowe, 99, ii— 46, 107. 
Wellhouse process, Zinc-tannin: 

Atch., Topeka & Santa Fe Ry. 97, ii— 207. 
Condition of tiee after nine years' exposure. 91, ii — 95. 
Experience of various railways in the treatment of ties. 94, i — 547. 
Woodiline, Treating plant of Penn. R. R. 96, ii— ^428. 
Timbering, New methods of heavy timbering. 92, ii — ^78. 

Time: 

Decimal time. 94, ii— 247. 

Legal standard time in Canada. 91, ii— 288. 
Time tables: 

Austrian railways. 93, i— 132. 

Day and night system, White and black grounds. 94, ii— ^389. 

Delayed trains. Comparison of English and American trains. 91. 
ii— 388. 
Tin mines of America. By S. H. Emmens. 92, ii- 208, 484. 

Tin plate: 

Cost of manufacture, Wales. 93, i — 1. 

Manufacture in United States. 98, i— 263. 

Test for tin plate wanted. 96, Ii — 418. 
Tires. (See Car wheels; Locomotive tires; Wheel tires.) 
Tonnage rating. (See Train loads.) 
Tool houses: 

Canadian Pacific Ry. 90, i— 1488. 

Penn. and Lehigh Valley railways. 94, ii — ♦404. 
Tools: 

Hardening steel tools. 92, ii— 189. 

(*) dcnoCes an illustrated article. (t) denotes an iiifet sheet. 
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Tools: (Continued.) j 

Railway shop. Advantages of improved tools. 98, 1—407. 

Special tools, Sault Ste. Marie lock construction. 97, i— ♦IS. 

Track tools, Standard forms. 94, ii— ♦225, 230. 

(See also Machine tools.) 
Tornadoes: 

Discussion. By H. A. Hazen. 93, ii— 192. 

Effect on iron bridges. 93, ii— 136, 236, 256, 277. 

Force exerted by tornadoes. 94, ii — 510. 

Frequency of, in various parts of the United States. 97, ii— 200. 

Louisville, Ky. 90, i— 316, 326, 400. 

Merritton, Ontario. By O. E. Dunlap. 98, ii— ^226. 

Photographs of tornadoes: 

Fake photographs. 99, ii — 105. 

Lake Gervais, Minn., July 13, 1890. 96, Ii— 17. 

Oklahoma City, May 14, 1896. 96, 1— ♦378. 

St Louis, Mo., May 27, 1896. 96, i— 374, 384, t388; 96, U— ♦43. 

United States, Distribution of recorded tornadoes, 1794-J881. Most vio- 
lent, 1877-1890. 90, i— 316, 354. 
Torpedo boats. (See Warships.) 

Torpedo nets. Steel, Physical characteristics. 93, i — 31. 
Torpedo placing machines: 

Dixon, Fog signal. 94, i— ♦254. 

National Switch & Signal Co. 91, i— ♦490. 

Torpedoes: 

Dirigible, Invented by N. J. L. T. Halpine. 94, ii — 496. 
Howell automobile, Tests satisfactory. 96, ii — 204. 
Rocket, tested at Newport, R. I. 93, ii— 205. 

Towers: 

Blackpool, Ehigland, Steel tower. 93, i — 317. 

Braced iron towers. 90, i — ♦593. 

Chicago, St. Paul's church, Steel tower. 98, ii— ♦231. 

London, Wembley Park, Notes. 93, i— 153; 93, ii— 265; 94, i— 149. 

Movement of, due to heat of sun, Phil. City Hall. 93, ii — 397. 

Philadelphia City Hall. 93, i— 1; 93, ii— 360, 397, 437. 

Wind strains. Graphical calculation of. By Charles Steiner. 91, i — ♦267. 

World's Fair, Various plans. 91, i— ^403; 91, ii— ^103, ♦528. 

(See also Water towers.) 
Towing, French magnetic device. Continuous chain on bottom of river. 

93, i— ♦112. 
Tracing linen. (See Drawing.) 

Track: 

Bait. & Ohio. R. R., Standards for track and rules for government of 

trackmen. 91, ii— ^416, ^445. 
Boston & Maine R. R., Notes. 94, ii— 379. 
Canadian railways, Notes. 93, i— ^52; 94, ii— 378. 
Cartagena & Magdalena Ry. 94, i — 315. 
Chicago, Stewart Ave., Complicated system. 93, ii — 1389. 
Chic. & Northwestern Ry., Notes. 94, i— 114. 
Chilean Ry., Notes. 94, i— 360. 
Construction of track, Notes. 90, ii— 525; 93, ii— 232; 94. 1—454- 94 

ii— 192. 
Deflection under moving trains. By E. H. Messiter. 94, i — ^266. 
Denver & Rio Grande R. R., Standard and three rail track. Switch and 

turnout work. 96, ii— ♦246. 
Distortion by earthquake, India, June, 1897. 97, Ii — ^290. 
Distortion by ocean waves, N. Y., N. H. & H. R. R., and Old Colony R. R. 
99, ii— ♦IH. ^ 

Drainage, Method of carrying rails across drainage openings. Southern 

Pacific Ry. 99, i— ^76. 
English, World's Fair exhibit. 93, ii— 186. 

••97. ii— 112" means ••Year, 1S07, aecood volume, page 112." 
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Track: (Continued.) 

English and American, Notes on. 96, i — 380. 

European railways, Relations between track and rolling stock. 93, 
ii— 70. 

French railways. Rail sections and track details. 93, ii — 1346. 

Great Northern Ry., England, Det^ls. 91, i— 136. 

Great Western Ry., England, Detidls. 91, i— ♦174. 

High speeds, Condition of track for speed. 93, 1 — 99. 

India, Mushkaf-Bolan Ry. 94, ii— 28. 

Lehigh Valley R. R., Notes. 94, ii— 50. 

London & Northwestern Ry., Details. 91, i — 340. 

London & Southwestern Ry., Notes. 91, i — ♦SSI. 

Maine Central R. R., Notes. 94, ii— 379. 

Maintenance of track. By H. W. Reed, 90, ii— ^183; 90, ii- 626; 95, 

ii— 213. 
Midland Ry., England, Details. 91, i— ♦438. 
Modern developments. By E. E. R. Tratman. 99, ii — 185. 
Movement of track at P. C. 94, i— 284. 
New South Wales. World's Fair exhibit. 93, ii- 186. 
N. Y. C. & H. R. R. R. 93. ii— 186; 94, i— ♦ee, ^112, 154. 
N. Y., Lake Erie & Western R. R. 94, i— 113; 96. i— 18. 
N. Y., N. H. & H. R. R., Notes. 94, ii— 379. 
Niagara Falls Park & River Ry 94, 1—540. 
Norfolk & Western Ry., Manner of laying rails. 94, ii— 217. 
Normantown & Croydon Ry., Queensland. 95, ii — 354. 
Northern Pacific Ry., Rules for location and construction of railway. 

99, i— 262. 

Penn. R. R. 93, ii— 186; 94, i— 285. 

Permanent for steam railways. By J. W. Schaub, 99, i— 9. ♦IS, ♦ISS; By 
E. E. R. Tratman, 99, ii— 185. 
(See also below. Street railway track.) 

Phillips & Rangeley R. R, Notes. 94, ii— 379. 

Portable track, Use in United States and other countries. 93, ii — 500. 

Prussian railways. 92. ii— ^474; 93, ii— 186. 

Relation of track to traffic. 93. i— 564, "567; 99, ii— 174. 

Relations of engines and tracks, six railways. 95, ii — 53. 

Relaying track, Most expeditious method. By Barry Footner. 99, 

i— 423. 
Rich., Fred & Potomac R. R., Notes. 94, i— 286. 

Roadbed: 

Bait. & Ohio R. R, Standard. 91, ii— ^416. 

C, C, C. & St. L. Ry.. Notes. 94, i— ♦416. 

Construction of. 90. ii— ♦183. 

Cross sections of various railways. 93, i— ^196; 94, ii— 192, ♦196. 

Lehigh Valley R. R., Note. 94, ii— ♦SIO. 

St. Gotthard Ry., Construction of the second railway. 94, i — ♦170. 
San Ellero-Saltino Ry., T^lfener rack rail. By J. E. Caccia. 94, ii— ♦184. 
Sand tracks, Dresden, Germany. 96, i — ^230; 98, i — ♦6. 
Standard track on American railways. Tables and notes giving full 
particulars. 96, i— 410, 416; ^6, ii— 43. 

Street railway track: 

Chicago City Ry. Co. By M. K. Bowen. 96, ii— ^278. 

Construction and maintenance. By Edward Butts. 99, ii — 269. 

Construction notes. 98, ii— 187. 

Defects, Dynagraph car for recording, Chicago City Ry. 97, ii — ^247. 

Discussion. 90, ii— ^556. 

Foundations, Economy in, backfilling of trenches, ballast, metal 

ties, etc. By C. L. Allen. 95, ii— 196. 
Joints. By L. H. Mclntire. 92, ii— 307; By M. K. Bowen, 96, ii— ♦278. 
Paving of streets. Special brick. 96, ii- ^160, ♦261, 266; 99, i-rr*86. 
(*) denotes an illustratetl article, (t) denotos an inset iheH. 
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Track: 

Street railway track: (Continued.) 

Permanent track, St. Paul and Minneapolis. 96, ii— 248, ^282; 97, 

ii— 1246. 
Relaying track, Brooklyn, N. Y. 95, ii— 168. 

Salt and sand upon track during winter, St. Louis, Mo. 95, ii — ^287. 
South Bend, Ind., Special form of brick for use on gage side of 

rails. By W. H. Rosencrans. 99, i— ♦86. 
Ties, Use of old rails for, Rochester, N. Y. 99, 1— ^2. 
Wear of track with steam motors. Experience in Birmingham, Eng^' 

land. 92, il— 224. 
(See also Rails, Continuous; Ralls, Street railway.) 

Subdrainage of track. 93, ii— 232. 

Subsidence of track when located over mine excavations. By John 

Keay, 97, i— ^323; 99, ii— ♦167. 
Three rail track, Denver & Rio Grande R. R. 96, ii— ^246. 
Tiebars on curves, Chilean Ry. 94, i — 360. 
Tunnel construction of track. Comparative advantages of ballastetf 

cross ties and unballasted longitudinals. 99, ii — ♦83. 
Weeding track by electricity. 111. Cent. R. R. 94, ii— 237. 
Western New York & Penn. Ry., Notes. 94, ii— 49. 
World's Fair exhibit. 93, ii— 206. 
(See also Ballast; Frogs; Rails; Ties; Switches; etc.) 

Track bolts. Nut locks for. 95, ii— 213, 313. 
Track bonding. (See Rail bonds.) 

Track elevation: 

Boston. N. Y., N. H. & H. R. R. 97, i— il8. 
Brockton, Mass., N. Y., N. H. & H. R. R. 97, 1—^178. 

Chicago: 

Archer Avenue, Structural details of bridge. 94, il— *291, 298. 
Chic. & Northwestern Ry., Detailed description of work. 96, 

ii— tll4; 97, il— 286. 
Chicago, Rock Island & Pacific Ry., Progress of work, March, 1898. 

94, i— 342; 98, i— 175. 
Chic. & Western Indiana R. R., Ordinance. 96, ii— 129. 
Extensions. List of roads, with length of work. 98, i — 33, 73. 
Extract from report of Superintendent O'Neill. 98, ii — 97. 
Lake Shore & Mich. Southern Ry. 94, i— 342. 
Ordinance. 93, i— 233; 94. 1—21, 251, 441. 
Pitts., Ft. Wayne & Chic. Ry., Notes. 93, ii— 265; 94, ii- 83; 96, 

il— 129. 
Progress made and review of work done. 94, ii — 54; 96, i — 57; 99, 

i— 17, 161. 
St. Charles Air Line Ry. 95, i— 49; 99, 1—150. 
Sixteenth St. crossing. 98, ii— ^22; By F. E. Snyder, 99, i— ♦285. 

Elizabeth. N. J., Penn. R. R. 93, i— 502; 97, ii— ^370. 
Jersey City, Erie R. R., Plans of work. 98, ii— ♦111. 
N. Y. C. & H. R. R. R. (See Viaducts, N. Y. C. & H. R. R. R.) 
Wash., D. C. Baltimore & Ohio R. R. 94, i— 531. 
(See also Grade crossings.) 
Track flags for maintenance of way work. 97, l — ♦115, 144. 

Track gages: 

Galbreath's combined gage and level. 96, i — ♦60. 
Great Western Ry., England, Abandonment of broad gage. 91, ii — 523; 
92, ii— 173. 

India, Difficulties with the two systems. 91, Ii— 382. 

iTwin. 97, ii— ♦SIO. 

South America. 94, i— 470. 

Standard car and track gages. 99, ii — 173. 

United States, changes from broad to standard gage. 92, ii— ITS. 

Tariation of track gages. By A. A. Schenck. 94, i — 321. 

■jvr. 11—112" means "Yepr, 1S07, second rolume, pafce 112.' 
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Track gagee: (Continued.) 

Widening of, Nashville, Chattanooga & St Louis Ry. By Hunter Mc- 
Donald. 94, ii— *215. 
Widening on curves. 97, ii— 251, 354, 361; 98, i— 63; 98, ii--184, 189. 
Wooden and iron bar gages, Verona Tool Works, Pittsburg. 96, ii— ♦172. 

Tracklaying: 

Locomotive, Use of. 95, ii — 272. 

Minn., St. Paul & Sault Ste. Marie Ry., 1892-1893. 95, il— 1326. 

Southern Pacific Ry., Rapid work. 94, i — 401. 

Tracklaying machines: 
Harris. 95, i— 2. 
Holman. 95, i— 2; 95, ii— 281. 

Loss machine, Chicago street railway work. 95, il — ♦281. 
Notes on tracklaying machines. 95, i — 9. 
Roberts. 95, i— 2. 
World's Fair exhibit. 93, il— 207. 

Track literature. 94, ii— 192. 

Track scales. (See Cars, Weighing.) 

Track signs, Maine Central R. R. 96, ii— *308. 

Track throwing car, Penn. R. R. 99. il— ♦404. 

Track tools. Standard forms. 94, ii— ^225, 230. 

Traction device. Van Zile's, for use on railways. 92, ii— ^218, 228, 254. 

Traction engines: 

American engines. Use of. 92, ii — 434. 

Aveling & Porter. 90, i— ♦606. 

Cuba, Use in, designed by O. S. Kelly Co. 99, i— 209. 

English engines. Use of. By William Fletcher. 92, ii— ^386, 396. ♦506. 

Exhaust nozzles. Variable. 93, i — 207. 

£^uropean experience with traction engines. By John McLaren. 91, 
i— ^317, 325. 

Logging and plowing engines. 92, i — 464. 

Notes on traction engines. 90, ii — 548. 

Value for hauling purposes. 93, i — 7. 

World's Fair exhibit. 93, ii— 477. 
Traction increaser, Ries electric. 90, ii— ^117, 124, 273. 
Tractive force, vehicles and common roads. Tests by U. S. Department of 

Agriculture. 97, i— ♦165. 
Tractograph and tractometer. Use in traction experiments with heavily 

loaded wagons. 97, i — ♦165. 
Trade. (See Commerce.) 

Trade journalism. One sort of. 99, ii— 386, 416. 
Trading world in 1860 and 1896, The relative size of. 96, ii— 184. 
Train despatcher's graphical record, Ohio & Miss. Ry. 91, ii — ^217. 
Train loads: 

English and American trains. 93, i— 350; 94, ii— 377. 

Rating of. Improvement of present methods. 94, ii — 268. 

Tonnage system. 95, ii— 255; 96, ii— 56, 189. 195; 97, i— 8, 11; 98, 1—407. 

(See also Bridge loads; Locomotives, Hauling capacity; Train speed.) 
Train mile. Definition of. 93, i— 541. 
Train order signals, Stewart-Hall. 91, i— ^88. 

(See also Signals, Railway, Locomotive cab.) 

Training walls: 

Chenab River, India. 93, ii— 149. 

Distinction between training walls and Jetties. 92, i — ♦ISl. 

Trainshed roofs: 

New Orleans, La., 111. Cent. R. R. 92, ii— ^606. 
Phil. & Read. Ry., Steel roof. 93, i— 150, 607. 

Trainsheds: 

Boston, Bost. & Me. R. R., Brick, with iron truss roof. 98, ii — 6. 
Cologne, Germany. 92, ii— ♦332. 

''•) d«inot*4 nn illustrated article, (t) deaotes an iiwet sheet. 
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TrainBheds: (Continued.) 

Jeraey City. N. J., Penn. R. R. 90. ii— •572; 91, il— t276; 98, li— 171; 

99. ii— 1212. 
New Orleans, La., Illinois Central R. R. 92, li— ♦506. 
Philadelphia. Pa.: 

Pennsylvania R. R., Broad St. 93, i— 1607, •647. 
Philadelphia & Reading Ry. termincil. 93, i— 150, 73, t98. 
St. Louis, Mo., Union Station. 92, i— •322, t394, 1436. 
Ventilation, Continuous chimney over middle of each track. 93, 1-^55. 
Train resistance. (See Train speed.) 

Train speed: 

Acceleration of speed of express trains. Review of records made in 

United States and England. 95, ii— 184, 222. 
Acceleration of speed on street and suburban railways. Tests with 
various motors, steam and electric, on elevated and surface rail- 
ways. 97, ii— 249, 378, 410. 
Discussion of subject. By C. A. McAlpine. 92, ii— 464, 541; 93, i— 511. 
li\)reign express trains. Speed of. 95, ii — 401. 
Freight trains, Faster and heavier trains and cheap transportation. 97. 

il— 168. 
Grade, Effect of, on train speed. 92, i— iiSO; 94, li — 407; 95, ii— 376. 
Great Western Ry., England, Longest continuous run In the world. 9C, 

ii— 333. 
Greatest speed ever attained. 93, i — 62. 
Past and future railway speeds. By Theodore Voorhees. 91. li— 439, 

446. 
Permanent way, places requiring special attention. 95, il — 95. 
Recording train speed: 

Apparatus used on Orleans Ry., France. 92, i — •219. 
Sabouret recorder. 91, i — 426. 
Resistance: 

Electric railway problems. Tests of electric traction on Chicago 

elevated railway. By M. H. Gerry, Jr. 97, ii — 179. 
Test of locomotive on N. Y. C. & H. R. R. R. By Angus Sinclair. 
92. i— 584, 588. 
Resistance, Atmospheric: 

Crosby's experiments. By 0. T. Crosby, 90, i— 506, 516. 530, 561, 
589; By H. A. Hazen and C. F. Marvin, 90, U— 5, 14, 37, 38, 61, 
283. 
Discussion. 93, 1—132, 328. 

Experiments by Prof. Goes with small models of railway cars. 98, 
li— 39. 
Switch for obtaining speed. Measurement of live load strains in bridges. 

By Hankenson and Ledger. 95, I — 1301. 
Track for high speeds. 93, i— 99, 564, 567. 
United States and Great Britain, Comparison of express train service. 

98, i— 142. 
(See also Trains, Fast.) 
Train staff. (See Block system.) 
Train tablet. (See Block system.) 

Trains: 

Acceleration of speed. (See Train speed.) 
Austrian emperor's train. 93, I — *170. 
Dispatching trains. 90, 11—74. 
Fast trains: 

Bremen and Berlin. 91, 11—493, 518, 569. 

Buffalo, N. Y., to Los Angeles, Cal., Freight. 94, i— 1, 157. 

Chic, Bur. & Quincy R. R., Chicago to Burlington, la. 99', i— 257. 

Chic. & Northwestern Ry., Council Bluffs to Omaha. 91, i — 480. 

Columbus to Springfield, Ohio. 94, 1—198, 366. 

Demand for fast trains. 94, 1 — 200. 

"07, ii— 112" means "Year, 1897, second volume, page 112." 
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Trains: 

Fast trains: (Continued.) 

Galveston, Texas, to Chicago, Freight. 94, 1—1, 157. 
Great Britain and United States, Comparison. 98, 1—142. 
Jacksonville, Fla., an-d Washington, D. C. 94, 11—198, 366. 
Lake Shore & Mich. Southern Ry., Chicago to Buffalo. 95, 11—293, 

297. 
London & Northwestern Ry. 95, il— 129. 
N. Y. C. & H. R. R. R. 91, 11—439, 446, 493, 541; 93, 1—1,433, 455, 

477, 525; 93, il— 2; 95, li— 193. 
Penn. R. R., New York and Washington. 90, 1—244. 
Phil. & Reading Ry. 90, i— 243; 91, il— 236; 92, 11- ♦530, 541; 97, 

li— 17, 296. 
Terre Haute & Indianapolis R. R., between Indianapolis and East 

St. Louis, 111. 99, 1—293. 
(See also Train speed.) 
PYeight trains: 

Comparison of heavy train®, Penn. R. R. and N. Y. Central R. R. 

98, 11-97, 257, 280. 
Faster and heavier trains and economical freight movement. Ches. 
& Ohio Ry. and Bait. & Ohio Southwestern R. R. 97, 11—168. 
Length of trains: 

Austrian railways. Increase in length, 1840-1890. 90, 1— ^272. 
Long passenger trains of 25 coaches, Jacksonville, St. Angus line & 

Indiana River R. R. 94, 11—143. 
Michigan Central R. R., Long vs. short trains. 93, 11 — 294. 
Making up of freight trains partially equipped with air brakes. By 

Edward Grafstrom. 97, li — 411. 
Parting of freight trains, Causes and remedies. 97, 1 — 357; 98, 1 — 410. 
Schedule time 2nd train service in England and United States. 90, 11 — 

397, 444. 
Stealing of trains by mobe. Protection from city or state. 94, i— 473. 
Tonnage rating. (See Train loads.) 

Tracklaying trains, Minn., St. Paul & S. Ste. Marie Ry. 95, il— 1326. 
Weighing moving train, Proposed device. By G. W. Pearsons. 06, 
1- *290. 

Wrecking trains: 

Burlington & Missouri River R. R. 94, 1— *465. 
Chic. & Eastern Illinois R. R. 94, 1-465. 
East Tenn., Virginia & Georgia Ry. 94, i — 465. 
Equipment, Notes on. 95, i — 164. 
Louisville, New Albany & Chicago Ry. 94, 1 — 465. 
Norfolk & Western Ry. 94, i — 465. 
Northern Pacific Ry. 94, il- 288. 
Penn. R. R., Tool car. 94, 1—465. 
Richmond & Danville Ry. 94, 1-466. 
Tramrail systems. (See Cableways; Conveyors.) 
Transformers: 

Cooling large sized transformers. "Air blast" and "natural draft" type 

of General Electric Co. 98, 11- ^12. 
Largest in the world, 2,500-HP., General Electric Co. 99, li— 325. 
Losses and their determination. By Frederick Bedell. 98, li — ^86; 99, 

i— 356, 382. 
Subway transformer. General Electric Co. 99, II— *187. 
Tests of five different transformers at Purdue University. By W. E. 
Goldsborough. 99, 1—351. 
Transit notes. Blank for plotting. 93, I— •491. 
Transition curves. (See Curves.) 

Transits: 

Adjustment, Methods of. 94, 1—241. 

Aluminum. 90, 1—158, 304. 

Aluminum standards, Kuhlo & Ellerbe. 95, 11 — 315. 

i*) denotes illustrated article. (f) denotes on inset sheet. 
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TraDBits: (Continued.) 

Andrew EUicott's theodolite, Tallahassee, Fla. 90, ii— 389. 

Oompass zeros, Adjusting of. 94, i — 391, 432, 452. 

Cyelotomic transit. Floating exterior ring upon which the figures from 

to 360 are engraved. By Otto von Geldern. 96, 1— ♦180. 
Focusing transits, Trouble of students at Norwich University. 93, ii— 

456. 
Running parallel lines by transit. 94, i — 12, 120. 
Sight pole for work requiring great accuracy, Allen. 97, ii — *381. 
Solar transit, Davis invention, Operation described. 98, i— *270. 
Telescope with bubble tube. 99, ii— 337. 

Transmission of power. By Carl Hering. 92, i— 280. 

(See also Electric power; Rope power transmission; Steam power; 
Water power.) 
Transport ships for U. S. Navy. 98, ii— 216, 383, 399; 99, i— 209. 
Transportation of goods in towns and cities. (See Freight on common 
roads; Parcel transportation; Street railways. Mail, express 
and freight service.) 
Transporters. (See Cableways; Conveyors.) 
Trapezoidal formulas. By W. F. Durand. 94, i— 42, 50, 73. 
Trapezoidal section. Finding depth of half area. By William Michel. 99, 

i— ♦498, 518. 
Traps. (See Steam traps.) 
Trautwine, J. C, Story related by. 94, 11—93. 
Travelers: 

Canal gates. Sault Ste. Marie, Mich. 96, ii— ^85. 
Louisville & Jeffersonville bridge ironwork. 93, ii — ♦519. 
Manufactures building, World's Fair, Erection of roof trusses. 92, ii — 

t74. 
Roof arches, Erection of. 93, i— 198; 94. ii— ♦176. 
Steel pier erection, Progreso harbor, Yucatan, Union Bridge Co. 98, 

i— ♦ISl. 
Viaduct at Pecos River, Texas. 93. i— 13. 
Winona bridge, Adjustable traveler. 94. i — ^415. 
(See also Conveyors; Cranes; Derricks; etc.) 
Traveling Engineers' Association, Convention, Sept., 1898. 98, ii— 190. 
Treasury Department. U. S., Vaults, Best means of improving. 94, ii — 152. 
Trench braces. Extensible. 92, ii— ^5; 98, i— ^394. 

Trench machines: 

Adams, Peoria, 111. Sewer excavation. Cost of trenching. By A. D. 

Thompson. 97, i— ♦SO. 
Carscn-Trainor. 95. i— ^406. 
Chicago canal. 95, i— ^395. 

Galloupe excavator for sewer trenches. 90, ii — ^268. 
Moore, Brooklyn and Peoria. 111., sewer work. 94, ii— 1463; 97, i— ♦SO. 
Potter Mfg. Co. 98, i— ♦269. 

White trench machine and holster. 91, i — ^547; By A. D. Thompson, 
97, i— ♦SO. . 
(See also Dredges; Steam shovels; etc.). 
Trencher^. Backfilling. Work In city streets. Specifications. Special 

rammer. 95. ii— 122, 153, 154, 258, 298; 98, i— ^221. 
Trestle post. Joint for. 91. II— ^266, 312, 363. 
Trestle towers: 

Failure of. West Farms, New York. 93. 11- ♦216, 256. 
Lighthouse, South Australia. 94, Ii — 339. 
New I^ndon, Codu., Water tank. 93. i — 65. 

Trestles: 

Canadian Pacific Ry.: 

Replacing of wooden trestles with earthwork. 96, ii— 3€1, ♦364; 

96, i— 10; 99, il— ^234. 
Various designs. 91, I— ^418, 498. 

"Ul, n— nii* means "YAar. 1897, second volume, page 112." 
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Trestles: (Continued.) 

Electric railway trestles: 

Long Branch, N. J. 98, i— ♦21. 

Single track trestle. Lehigh Traction Co., Hazelton, Pa. Specifica- 
tions. 96, i— 1255. 

Pilling. (See below. Replacing.) 

Floors, Solid, on railway trestles. 95, i— ♦228, ^322. 

Flume support ti^estle, Saltville, Va., Mathieson Alkali Works. By 
Emile Low. 96, ii— ♦215. 

Height over cars, Legal decision. 92, i — 123. 

Lincoln, Neb., Derailment on Chic, Rock Island & Pacific Ry. 94, ii — 

♦195. 
Northern Pacific Ry., Replacing wooden with earthwork, Hydraulic 

method. 96, i— 10; 99, ii--^234. 

Pile trestle, Elkhart & Western Ry., Standard form. 95, i— ♦295. 
Replacing wooden trestles with earthwork: 

Bucyrus dredge, New Orleans & Northeastern R. R. 92, il— ♦101. 

Canadian Pacific Ry. 95, Ii— 361, ^364; 96, i— 10; 99, ii— ♦234. 

Hydraulic methods. 95, ii— 361, ^364; 99, ii— ♦234. 

Northern Pacific Ry. 96, i— 10; 99, ii— ^234. 

Revere, Mo., Atch., Topeka & S. Fe Ry., Accident. 92, i— 486. 
Stringers, Sizes of, for temporary structure. 94, ii — 16. 
Temporary trestles, Penn. R. R., after flood of 1889. 94, ii— 128. 

Timber trestles: 

Cost compared with that of earthwork on various railways. 95, 

ii— 361, ^364. 
Two Medicine, Great Northern Ry. 92, 1—^268. 

Toronto, Ham. & Buf. Ry., Binkley's Hollow, Failure. 95, i— •71. 
24** curve on trestle, Scottdale, Pa. 90, i— ^438. 
Wind pressure. 92, i — 405. 
(See also Bridges; Viaducts.) 

Triangles, Right angled, Solution of. 91, ii— 289. 

Triangulation, River surveys. By W. G. Kirkpatrick. 93, ii— ^288, ♦336. 

Trigonometry, A neglected formula. 96, ii— 58. 

Triple screw propulsion. (See Warships, Triple screw.) 

Trucks: 

Package trucks, Munchweiler, Rollers on outer surface. 93, ii— ^238. 

Wagon truck. Heavy construction. 93, i— ♦334. 

(See also Car trucks.) 

Trusses: 

Arch truss. By F. Gilman. 90, ii— 142. 
Bridge trusses: 

Formula for curvature of chords. La Rue's. By Henry Szlapka, R. 

C. Berkeley, Jr., and B. F. La Rue. 96, i— 1V9, 290, 306, 338, 3t»9. 
Harlem River, N. Y. C. & H. R. R. R. 93, ii— tl67. 
Howe truss 90, i— 1402, 488. 
Lohse truss. Modification of, for Sixth St. bridge, Rittaburg. By C. 

L. Strobel. 97, 11—^51, 107, 219. 
Northern Pacific Ry. bridges. 99, 1— tl4, t68. 
^egram truss, Missouri Pacific Ry. bridge, "Radial" truss. 91, i— 

tl54, 178, 207, 254, ^351, 402, 428. 
Rigid connection for lateral bracing of pin-connects truss. 96 

1—^244. 
Riveted vs. pin connections. 96, il— 344; 97, 11—137; 98, 1—144. 
Skew pin connections, Steiner invention. 91, 11—364, ^604 
Stearns truss. 92, 11— ^53, 111, ^255. 
Vibration of trusses. Note. 93, 11 — 56. 
Waddeirs "A-type," Bridge of Kan. City, Pitfs. & Gulf R. R. 98 

11- tll4, ♦346. 
Warren truss, Enlargement of pin hole. 95, 1—^291. 
(*) denoCes an illustrated article. (1) denotes an inset sheet. 
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Trusses: 

Bridge trusses: ((Continued.) 

Whipple truss. Calculating strains for a concentrated loading. By 
Ward Baldwin. 90, ii— 180. 
Drexel building, Phil., carrying upper floors. 96, 1 — •186. 

Roof trusses: 

Counterbraclng. 95. i— ♦242, ♦370. 

Diagram for calculating stresses. 95, ii — ♦294. 

Machinery hall, Geneva exposition, Cantilever system with three 

spans. 97, i— ♦38. 
Table of coefficients for figuring strains, M. J. Patterson, Denver, 

Colo. 92, ii— 126. 
Timber roof trusses. By Gunwald Aus and J. D. Galloway. 99, 

ii— ^77, 106, 138, ♦306. ♦370. 
Uniformity in irregular roof, ^eel framework. Minneapolis Court 

House. 95, ii— 123. ^418. 
Waldorf-Astoria Hotel. New York. Truss between second and fourth 

floors. 96. i— 152. tl57; 96. ii— 1412. 

Trusts: 

Bridge House Erstates. London. History. 94. ii — 86. 

Monopolies and the people. 90. i — 9. 

What shall we do with the trusts? 99. ii— 384. 

Tubes: 

Aluminum-bronze. Manufacture. Results of tests. By Leonard Waldo. 

96, ii— 421. 
Copper tubes, Elmore process of manufacture by electricity. 90, ii— 118. 
Flexible tubing. Novel form. By T. R. Almond. 90, ii— ♦447. 
Iron and steel tubes. Tests of strength. By F. W. Gordon. 93, ii— 16. 

Mannesmann tubes: 

High pressure transmission of naphtha. Experience of Dr. Siemens. 
91, ii— 3. 

Petroleum pipe line laid with tubes. 91, ii — 623. 

Process of making. 90, ii— ^92. 102. 

Proposed plant in United States, Notes. 93, ii— 85; 94, ii— 259. 

Used in deep boring. 93, ii— 505. 

World's Fair exhibit. 93. ii— 306. 
Pitot tubes, Proportioning. 93, ii— 277. 316. 
Pneumatic. (See Pneumatic tubes.) 

Tungsten, American deposits, Bridgeport, Conn. 97, ii— 176. 

Tunnel cross-sections. Instrument for taking. Watkins device. 90, ii— ^84. 

Tunneling: 

Berller method, Seine River, Paris. 94, ii— 519.* 

Bracing in £X)ft material. North Bend. Ohio. 93, ii— 312. 

Centering of tunnels, Mattson method. 95, ii— ^327. 

Cost of driving, Melones Mine, Cal. 99, i— 32. 

Different systems of tunneling in soft ground. 92, i — 64. 

Enlarging tunnels in soft ground, Boston, Mass. 94, ii— ♦460. 

Fast driving: 

Jeddo Tunnel, Pa.. Note. 94, i— 41. 
Keokuk, la.. Sewer tunnel. 95, ii— 176. 
Mexico. Tequixquiac drainage tunnel. 93, i— 473. 
Freezing process, Sooysmith & Co. 90, i— 177. 

Greathead system: 

Hudson River, New York, Cast iron lining cracked. 92, i— 609. 

Originality questioned. 95, i— 49. 
Mersey tunnel. Loose ground tunneling, 92, ii — 196. 
Novel method. Use of grooved bars, London, on Great Northern Ry. 

90, ii— ♦545. 
Quicksand, Construction in. Sewer, Rochester, N. Y. 95, i — ♦123. 
Reno system. (See Rapid transit. New York.) 
Shield. (See Shields, Tunnel.) 

"07, 11—112" means "Year. 1S97, Bccond vrlume, page 112." 



TUNNELS. 281 

Tunnel linings: 
Brick: 

London & Northern Ry. By H. J. Bridgewater. 98, i— ♦603; 93. 

ii— 36. 
Midland Ry., Dore & Chlnley Branch. 94, 1—227. 
Niagara Falls power plant. 94, 1 — 1427. 
Palisades, New York. 93, 1— ^295. 

Cast Iron: 

Hudson River, New York. 92, 1—609, 660. 
St. Clair tunnel. 90, 11— 1498. 

Cast Iron and brick, Blackwall, London. 92, 1— ♦eis. 

Concrete, Boston water works. 94, i — 123. 

Corrosion of tunnels. 92^ ii— 475; 93, 11—257; 94, 1-379. 

(See also Bridges, Corrosion.) 
Masonry: 

Manner of buildfng. Northern Pacific Ry. 94, 11— •334. 

Replacing timber lining, Boulder tunnel, Montana. 93, 11— *289. 

Masonry in soft ground: 

Anderson & Barr system, Greene Ave., Brooklyn, N. Y. 92, 1 — *9. 

Chicago, Van Buren Street. 94, 1—1294. 

Rochester water works, Concrete and brick. 95, 1 — 235. 

Semi-circular shield for tunneling. 96, 11 — ♦28. 

West Virginia & Pittsburg R. R. By J. G. G. Kerry. 94, 1— ♦274. 

Steel arch. Golden Circle Ry., Colo. 98, 11— tl56. 

Timbering tunnels: 

Baltimore Belt R. R. tunnel. 91, 11- 1585, ^612. 

Busk tunnel, Colorado Midland Ry. 94, 11— ^245. 

Everett & Monte Cristo Ry. By S. B. Fisher. 93, 11— ^267. 

Mexico main drainage tunnel. Curious movement of timbering. 91, 

11— ♦518. 
Niagara Falls. 94, 1— 1427. 

Strickler tunnel, Colorada Springs water works. 96, 11 — tl33. 
West Virginia & Pittsburg R. R. 94, 1-^275. 

Wooden lining, Melbourne, Aus. Dunlop lining for sewer tunnel. 98, 
11— ♦410. 

Tunnels: 

Arlberg, Ventilation difficulties. Locomotives fitted with Holden ap- 
paratus for burning petroleum. 97, i — 175. ' 

Baltimore Belt R. R.: 

Completion, Feb. 1, 1895, Notes. 95, 1—81. 

Construction details. 91, 11— 1657, 1585, ^612; By M. P. Paret, 92, 

1— 126; 93, I— 1457. 
Map and profile of proposed road. 90, 1 — 605. 
Power house and electric locomotives. 94, 11 — ^450. 
Roadbed, Notes. 94, 11— ♦197. 
Ventilating plant, operated by electric power. 92, 11 — ♦362. 

Big Bull, Norfolk & Western Ry. Masonry tunnel. Timbering. Land- 
slides. Cracks in lining. By Emlle Low. 92, 1— '574. 
Blackwall, London, Details. 92, 1-^615; 94, 11—249, t311; 95, 11- tll5. 

Block system for protection of railroad trafilc: 

Ches. & Ohio Ry., Train staff system for single track. By Charles 

Hansel. 98, i— 124. 
Suggestions. 91, 1—325. 

Boston: 

Construction details. 95, i— 1348, 352. 

Crowded conditions of trafllc. 99, 1—^87, 88. 

Proposed plans. 93, 1-^252, ^259; 93, 11-74, 515; 94, 1—81, 90, 260; 

94, 11—^28. 
Progress made, Feb., 1897. Description of work. Comparative 
sections of various subways. 97, 1 — ^76. 
(*) (!eDOt'e3 an illustrated) article, (t) donotcs an Inset sheet. 
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Tunnels: 

Boston: (Continued.) 

Provisions of Boston Subway bill. 93, 1 — 586. 

Shield for tunneling. 97, i— ♦388. 

Specifications for second contract. 95, ii — 273. 

Ventilation of subway. 98, ii— ♦SSS. 

Viewer in completed portion. Notes on constructiom. 98, i— 17. *74, 

112. 
(See also Rapid transit, Boston.) 
Boston and East Boston, Plans for connecting. 93, i — 35. 
Boston harbor tunnel, Note. 95, ii — 193. 
Boston, Revere Beach & Lynn R. R., Enlarging in soft ground. 94, 

ii— ♦460. 
Boulder, Montana Central Ry., Replacing timber lining with masonry. 

Roadbed. 93, ii— ♦289; 94, ii— ♦197. 
Brafford's Ridge, Kentucky, Notes. . By C. W. Staniford. 94, i— 503. 
Brooklyn and New York. (See below. East River.) 
Budapest, Electric railway. 95, i— tl86. 
Busk, Colo. Midland Ry. 91, i— 63, 138; 92, ii— 171; 93, i— 310; 93. ii— 

305; 94, ii— ^245; 97, ii— 311; 98, ii— 209. 
Caledonian Ry., Scotland, Removal of arch. 92, i — ^410. 
Cascade, Great Northern Ry. 93, i— ♦456. 
Chicago: 

Archer Avenue. 94, ii— ^291. 

Dimensions of proposed 38 tunnels. 94, i — 342. 

Loop line to connect elevated railways. 94, ii — 43. 

Lowering tunnels to ^vo river navigable depth. 99, ii — 233, 249, 

345. 361, 377. 
Sacramento Avenue. 93, ii— ^228. 
Street subways. Dimensions. 94, i — 342. 
Van Buren Street. 90, i— tl70; 94. i— 1294. 335. 
Washington Street, Alterations. By F. J. Tresise. 90. ii— 637. 

Chicago water works. (See Water works. Intakes. ) 

Cleveland water-works. (See Water works, Intakes.) 

Corrosion. (See Tunnel linings.) 

Cumberland Gap. Notes on construction. 91. ii — ^444. 

Duluth, Minn., Prize design. 93, i— ♦lOO. 

East River, New York: 

Bills in New York Legislature, New York & Brooklyn R. R. Co. 99, 

i— 49, 129, 160. 161, 277, 309. 
Brief review of schemes. 97, ii — 329. 

Legal authority granted for construction of tunnel. 90, ii — 530. 
Long Island R. R. extension, Notes on proposed construction. 99, 

i-316, ^321. 
Metropolitan Underground Ry, Co. organized. 91, i — 73. 
Metropolitan Underground Ry. Oo.'s scheme, Atlantic Ave., Brook- 
lyn and Whitehall St., New York. 91, i— 1249, 329. 
Report of Commission on Atlantic Avenue steam railway traffic, 

Brooklyn. 97, i— 22, 24. 
Various plans for bridges and tunnels. 99, ii — 416, 420. 

East River Gas Ck).: 

Character of rock. 94, i— 202. 

Construction details. 94, i— n72: 95, ii— ♦19, 24. 

Notes. 93, i— 241; 94. i— 178, 421; 94, ii— 1. 
Ehiglish channel tunnel scheme. 90, ii — 374. 
Everett & Monte Cristo Ry. By S. B. Fisher. 93, ii— ♦267. 
Fog in tunnels. Discussion in New York papers with regard to rapid 

transit scheme. 97, ii— 425; 98, i— 10, 176. 
Glasgow harbor. Notes. 91, ii— 246. 
Glasgow underground railway. 94, ii — 1312. 
Golden Circle K. R., Steel arch. By W. P. Hardesty. 98, il— tl5«. 
Great Northern Ry., CJascade Mt. 93, i— ^456. 

"97, ii— 312" moans "Year. l.*»97, second yolume, paye 112." 
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Tunnels: (Continued.) 

Hudson River, New York: 

Bridge vs. tunnel. 90, 1—517. 

Compressed air hospital, devised by C. E. Moir. 90, 1— ♦667. 

Engineers, English, and cost of tunnel. 92, 11 — 246. 

Lining, Cast iron, cracked. 92, 1—609, 660. 

Manhattan & Jersey City R. R. Co., Latest project. 99, ii— 123, 

249. 
Report of Committee, Jan. 24, 1894. 94, 1—109. 
Sale of tunnel. 99, 1—389, 396. 
Segment erector. Hydraulic. 90, 11— ^439. 
Shield used in tunneling. Cast iron lining. 90, 1— ♦267, ♦364. 

India: 

Khojack Pass, Notes. 90, i— 606. 
Mushkaf-Bolan Ry., Notes. 93, ii— 383; 94, 11—28. 
Intake. (See Water-works, Intakes.) 

Irish Channel schemes. 90, il— 464; 91. 1-249; 99, 11—24, 46. 
Jeddo. Pa., Notes. 94, 1—41; 94, 11—23, 97, 473; 96, 1—97. 
Lake Michigan, Explosion In tunnel. 97, 1-209, 249, 298. 
Leavenworth, Kansas. 94, 1 — ♦182. 
Liverpool underground railway. 94, il — ^312. 
Locust Mountain, Pa., Mine tunnel. 90, ii — 108. 
Lond. & Northwestern Ry. By H. J. Bridgewater. 93, I— ♦603; 93, 

ii— 36. 
London underground railways. 94, 11— 1311; 98, 1—237; By G. Rosen- 

buBch. 98, 11-^411. 
Masonry. (See Tunnel linings.) 

Melbourne, Aus., Yarra River, Accident. Submarine tunnel. Hydrau- 
lic shield. 96, ii— 40, 43. 
Mersey River, Liverpool. 91, 11—142, 144, 470; 92, 11—148. 196; 94, ii— 

♦312; 99, ii— 131. 
Mexico drainage works. 91, 11— ^618; 92, 1—^93; 93, i— 473; By A. J. 

Campbell and F. W. Abbot, 94, 1—367, 600. 
Midland Ry.. Dore & Chinley Branch. 94, 1—227. 
Milwaukee, Wis., water works. 90, 11—^366; 93, 11-325; 94, 1—261; 95, 

ii— tl87. 
Mont Cenls, Ventilation. 99, U— 131. 
Mull an tunnel. Northern Pacific Ry. 94, 11- ^334. 
Nashua aqueduct, Boston water supply. 96, 1— 163; 97, 1— tll4, 151; 98, 

1-169, 194. 
Natural tunnel, Scott County, Virginia. By Emile Low. 93, i— ♦413. 
New York, Fourth Ave., N. Y. C. & H. R. R. R., Signaling arrangements. 

91. ii— 156. 
New York & Brooklyn. (See above, Hudson River.) 
New York rapid transit. (See Rapid transit, New York.) 
North River, New York. (See above, Hudson River.) 
Ontario silver mine, Utah. 93, ii— 285; 94, 1—609; 94, 11-326, ^440; 95, 

1—191. 
Palisades, New York. 92, Ii— 468, 476; 93, 1- ^295; 94, i— 41, 335, 441. 
Paris, proposed construction for railway. 90, 11 — ♦524. 
Philadelphia, Penn. Ave., Phil. & Read. Ry. 96. 1-^260; 98. 1— M. 245; 

99, ii— 40. 
Pracchia, Ventilation, Saccardo system. 99, 11 — ♦131. 

Prince Edward Island: 

Financial prospects. 93, 11-274. 
Surveys and borings. 93, 1 — ^615. 
Removal of arch, Caledonian Ry., Scotland. 92, i — ^410. 
Rochester, N. Y., Quicksand in sewer tunnels. 96, 1 — ^123. 
St. Clair, Michigan. 90, 1-128. 187; 90, 11—^291, t426, 467, 1498, ♦646, 

♦669. ^674; 94, 1—379; 94, U— •197. 
St. Gotthard, Temperature and ventilation. 90, ii — 389, 390; 99, ii — 181. 
(*) denofes an illustrated article. (t) denotee an inset sheet. 
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Tunnels: (Continued.) 

Seine River, Paris, Berlier methocl of driving. 94, ii— 519; 95, i— 24. 

Severn, Ventilation. 99, ii— 131. 

Slmplon: 

Method of driving. 97, i— ♦325. 

Plans for construction. 92, ii— 81; 95, i — 46; 96, 1—119. 
Temperatures. 90. ii— 389. 
Ventilation. 99, ii— 132, 217. 
Southern Pacific Ry., Wright's tunnel, Ck)ncrete retaining wall to Etcp 

landslide. 95, ii— *359, 360. 
Stampede, Northern Pacific Ry. By C. W. Hobart, 91, ii— ^301, ♦324, 

356; 96, i— 80. 
Steel arch. Golden Circle R. R., Cripple Creek mining district. By W. 

P. Hardeety. 98, il— tl56. 
Strickler, Colorado Springs water works. 96, II— tl33; 97, ii— 311; 99, 
1—205. 

Submarine tunnels: 

Ford invention. "Suspended upward" from iron screw piles. 91, 

1— ♦350. 
Gravity tunnels. 90, 11—60, ^128. 

Strom Invention. Piers act as anchors. Joints between tubular 
sections. 91, I— ^198. 
Suram, Trans-Caucasian Ry., Notes. 91, I — 91. 
Sutro tunnel. Litigation. 94, i— 288. 

Sydney. New South Wales, Sub-aqueous viaduct. 97, i — ^45. 
Timbering. (See Tunnel linings.) 
Torpedo signals in tunnels. 91, i — ^302. 

Track in tunnels. Comparative advantages of ballasted cross ties and 
unballasted longitudinals. 99, 11—^83. 

Ventilation of tunnels: 

Arlberg tunnel. Locomotives fitted with Holden apparatus for 

burning petroleum. 97, i — 175. 
Baltimore Belt. R. R., Plant operated by electric power. 92, 11 — 

♦362. 
Busk tunnel, Colorado Midland Ry. 94, ii— 246. 
Discussion before Institution of Civil Engineers. 99, il— ♦131, 136. 
Liverpool Underground Ry., System of mechanical ventilation. 94, 

11—312. 
London underground railways. Fan Insrtallatlons. 98, 1—237. 
Phil. & Read. Ry.. Philadelphia. Side exhaust conduits, fresh air 

intakes and fan stations. 96, 1 — ♦261. 
Saccardo system, Details of. By Francis Fox. 99, ii— ♦ISl. 
Washington, D. C, aqueduct. 93, 1-76; 95, 1—97; 96, 1—125; 99, 

ii— ^410. 
West Va. & Pitts. R. R., Masonry in clay. By J. G. G. Kerry. 94, 1— 

♦274. 
Western & Atlantic R. R., Repairing tunnel. By W. H. Whorley. 99, 

1— ♦eo. 

Wisconsin railways. Notes. 91, 11 — 141. 
Zig-zag, N. Y., 0. & W. Ry., Construction details. 91, 1—^26. 
Zumpango,. Mexico, Construction details. 90, 11 — ♦386. 
(See also Subways.) 

Turbines: 

Compared with water wheels. By John Richards. 92, 1 — 530. 

Cost of water power In different localities. By Samuel Webber. 95, 

11—372. 
Draft tubes, Length of. 99, 1—171. 
History of turbines from the "Fcnrneyron" to the "Victor." By 

Samuel Webber. 95, 11—371. 
I^effel, Pittsburg Reduction Co., Niagara. 95, 11—275. 
New American, Tests at Holyoke, Mass. 94, 11—370. 

••07, 11—112" mcftins "Ycrr, 1SU7, second volume, page 112." 
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Turbines: (Continued.) 

Niagara Paper Co. 93, ii— 241; 94, 1—96, ^278, 323, 350. 
Niagara Power Co. 93, i— 1294, Jft4, 331; 94. 1— 1427. 
Steam turbines: 

De Laval. 93, ii— 154; By W. F. M. Goss, 95, ii— 874; 96, ii— 168. 173. 

Dow. 92, i— ♦190. 

Parsons: 

Description in detail. 92, i— ^190. 
Engines for electric railway plant. 93, ii— 338. 
Marine propulsion, "Turbinia." 97, i— 306. 
Tests of turbines. 93, i— ♦28, 37; 93, ii— 154. 
Principles of steam turbines applied to gas engine. 93, ii — 154. 
World's Fair exhibit. 93, ii— 149. 
Testing of turbines, Instructions. By Samuel Webber. 95, ilr-372. 
Woonsocket, R. I., Water power electric plant. 94, ii— ^251. 
World's Fair exhibit. 93, U— ^521. 
(See also Water wheels.) 
"Turbinia." (See Warships, Torpedo boats.) 
Turntables: 

Design and construction. 97, i— tl96. 1228, 232; 97. ii— ♦333. 
Electric power operation: 

Bait. & Ohio South. R. R. 97, ii— 333. 
Milwaukee shops. C, M. & St. P. Ry. 97, i— •333. 
Westinghouse motor carriage or "electric donkey." 98, ii — •119. 
Greenleaf center-bearing. 96, il— tl74; 97. i— ^301, 361. 
Half-through wrought iron, Cofrode & Saylor. 90, i— ^9. 
Harlem River bridge, N. Y. C. & H. R. R. R. 93, ii— tl68. 
Hydraulic center-bearing. Chic, Mil. & St. P. Ry. 97. ii— •SSS. 
Lehigh Valley R. R. 97, ii— ♦333. 
Strobel center-bearing, no trailing wheels. 98. 1—^211. 
Toledo Foundry & Machine Co. 97, ii— ♦333. 
Turrets: 

Battleship turrets. Tests of experimental turret by Navy Departm8;it. 

97, i— 39. 
Gruson chilled cast iron rotating turret for coast fortifications. 'j9, 
ii— ^27. 

Tuyeres: 

Center-blast, with the Crandall cupola. 96, i— ♦383. 

Forges and tuyeres. Best form. Report at Association. 96, ii — 175 
Twin screw propulsion. (See Steamers, Twin screw.) 
Tyler, Daniel. 93, ii— 514. 

Typesetting by machinery. Progress of. 92, i— ♦357, ♦396. 
Typesetting machines: 

Unotype. 92, i— ^396. 

Monotype, Lanston. 99, ii— ♦292. 

Typhoid fever: 

American and foreign cities, 1890-1894. 93, ii— 348; 96, i— 336. 

Army camps, 1898. 98, ii— 184, 251. 

Boston, 1870-1891 statistics. 92, i— 400. 

Buffalo, N. Y. 94, i— 240, 289. 

Chicago. By W. T. Sedgwick and Allen Hazen, 92, i— 200, 899, 404, 4Sf ; 

93, ii— 313, 348, 354. 
Cincinnati, Statistics. 92, ii— 81. 
Duluth, Minn. Manager of Duluth Water Co. indicted for manslaughter. 

96, i— 81, 88. 
Effect of water filtration upon typhoid death rate. Report of Mass. State 

Board of Health. 99, ii— 400. 
Elmira, N. Y. 96, i— 129, 233. 

Flies, Spreading of fever. By Dr. M. A. Veeder. 98, il— 387. 
Jersey City, N. J. Statistics for eleven years. 97, ii— 217. 
Massachusetts, Relation of water supply to typhoid fever. 91, ii — ^172. 

(*) denofes an illus'tratcd' article. (1^) danotes an Inset sheet. 



2«« TYPHOID. 

Typhoid feTer: (Continued.) 

Middletown, Conn., Oysters cultivated near Few<>r outlet. 94, ii — 479. 
Montclalr. N. J., Milk epidemic 94. 1—324; 94, U— 111. 
Neiw York, 1870-1891 statistics. 92, i— 400. 
Newark, N. J.: 

Effect of a pure water supply on mortality. 97, ii — 217. 

Polluted paving sand held responsible. 96, ii— 72. 
Paterson, N. J., Notes. 99, i— 160, 177. 
Paving sand, Polluted, Newark, N. J. 96, ii— 72. 
Philadelphia: 

1861-1895. 96, i— ♦206. 

1870-1891. 92, i— 400. 

1898, comparison with New York. 99, i— 24, 145, 176, 177, 186, 193, 
209, 225. 
Pittsburg, Pa., Report by Prof. Sedgwick. 99, i— 125. 
Prevention, Does pure water pay? By W. P. Mason. 96, i— 373. 
St. Loias, Mo., December. 1892. 92, ii— 540, 610. 
Water supply contamination: 

Bacillus. Most notable typhoid epidemics. 92. i— 326. 

Effects of dead ends of mains on character of water. 99, i— 1^1. 
Winnipeg, Manitoba. 94, ii— 386. 
Yorkshire, England, Details of outbreak. 92, ii— 586. 
(See also Water analyses; Water purification.) 

U. 

XJnderdrainage. (See Drainage, Subsoil.) 

Underground electrical construction. (See Conduits; Subways.) 

Union Bridge Co., Athens, Pa., Shop. .98, i— 150. 

United States, Expenditures, 1885-1895. 96, il— ♦52. 

United States Steel Co., Prospectus. 99, ii— 274. 

Universities. (See Engineering schools.) 

Unloading cars. (See Cars, Unloading.) 

Urinal, Oil seal, Vienna, Austria. 93, i— ♦165. 

V. 

Vacuum tank for bailing out shafts, Browne patent. 99, ii — ^415. 
Valve box, Syracuse, N. Y., Water works. 96, ii— ^327. 
Valve gears: 

Hackworth gear on hoisting engine. 96, ii — ♦438. 

Hoppe gear, Canal vertical lifts, France and Germany. By O. W. Petri. 

91, i— ^442. 
Stevens gear for marine engines. History. By Andrew Fletcher. 97, 

ii— ^384. 
(See also Locomotive valves and valve gears.) 
Valves: 

Air brake valves. (See Air brakes.) 
Air valves: 

Automatic, Newark water supply. 93, ii — 125. 

Ingersoll-Sergeant piston inlet valve for air compressor. 90, ii — 

♦270. 
Steam radiator valves. Van Auken. 93, I — ^548. 
Butterfly valve, Canal lock, Sault Ste. Marie. 95, ii— 1239. 
Check valve, 48-in., Brooklyn water-works. 91, i — ♦376. 
Electro-pneumatic locking machine. Union Switch & Signal Co. 94, 

i— ♦54. 
Flow of water through valves. 99, i — 336. 
Gfite valves: 

Beetaloo reservoir, South Australia. 94, i — ^171. 
Electrical device for operating hydraulic valves* at a distamce, Bng- 
berg. 98, i— ^419. 
"97. 11—112" means "Year. 1897. second rolume, page 112." 
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TalTes: 

6aU TalTes: (Continued.) 

5-ft. ralve. 50,000-lb., Steel conduit, Allegheny water-works. 96, 

il— ♦143. 
H-ercules, for high pressure of steam, water or gas. 88, I — ♦Jli, 259, 
Hydraulic valves: 

Acton's valve. 92, ii— ♦171; 95, i— ♦343. 
Astoria, Oregon, Operating gate from distance. 96, li— ♦US. 
Detroit, Mich., 42-in. 96, ii— ♦119. 
Ft. Ann, N. Y., .lectric plant, 6(>-in valve. 98, il— ♦420. 
"Mobile Wedge," R( s Valve Co. 92, I— ^496. 
Renewable seat, Lu: lenheimer Co. 94, i — ♦S. 
New system for steam ei rines, air engines and compressors. By F. W. 
Gordon. 99, 1—384. 

Reducing valves: 

Acton's hydraulic valve. 92, II— ^171; 95, i— ♦343. 
Fisher Governor Co. 98, ^-♦78. 
Renewable seat, Lunkenheimer Co. 94, i — ♦S. 
Reservoir outlet. Cone valve, Butte, Montana, and Plymouth, Ehigland. 

92, ii— ♦554, ^584; 99, 11— ♦185. 
Rotary valves: 

Stillwell Mfg. Co. 90, i— ♦305. 
Viney Independent Gate Valve Co. 98, ii— ^149. 
Shut-off valves: 

Newark water supply. 93, Ii — 125. 
Standpipes. 94, i— ♦284. 
Slide valves. Balanced, Proportioning of. 93, ii — 353. 
Standpipe valves. 94, i— 10, ^12, ♦284. 
Steam valves: 

Double-acting automatic stop valve for boilers. 98, i — 320. 

Hand wheel for valves. 94, I — ^113. 

Locating steam valves. Rules for. 92, i — 538. 

New system for steam engines, air engines and compressors. By 

F. W. Gordon. 99, 1—384. 
Straight-way valve for high pressure steam. Chapman. 91, ii — ♦574. 
(See also Locomotive valves and valve gears.) 
Vancouver, B. C, Notes of a trip. 96, 11 — 437. 
Variety Iron Works Co., Cleveland, O., Notes on shops. 98, 1 — 253. 
Vaults of Treasury Department, U. S., Best means of improving. 94, il— 152. 
Vehicles. (See Motor vehicles; Wagons.) 
Velocipedes, Railway. 94, 1—457; 95, 1— ^127. 

Ventilation: 

Dustless buildings. Apparatus for filtering air forced through buildings. 

By C. J. Woodbury. 97, 11—375. 
Machinery Hall at World's Fair. 93, 11-136. 
Mine ventilation. 91, 11-13. 
Problem in ventilation. 95, i— 275. 
Relative efficiency of, by chimney and by fan. By R. C. Oarpenter. 

97, i— 79. 
Ship ventUatlon. 95, ii— 336. 
Tall buildings. By H. C. Meyer, Jr. 99, i— 63. 
Tests of ventilation. Are the accepted tests reliable? 98, il — 47. 
Tralnshed ventilation. 93, 1—455. 
(See also Car ventilation; Sewers, Ventilation; Tunnels, Ventilation.) 

Viaducts: 

Bracing for towers. 94, II— ^234, 300. 

Brooklyn-Brighton, Cleveland, O., Structural details. 94, II— tlS4. 
Cable railway, Los Angeles, Cal. 90, 1—^82. 
Ches. & Ohio Ry., Kinnlcklnnlck Creek. 96, II— ♦378. 
Detroit Union Depot. 93, 1—464. 

Electric railway, St. Louis & Meramec Ry., Double track structure at 
Hdgebrook, Mo. 97, Ii— t404. 
(•) denoCes an Illustrated article. (t) denote* an inset sheet. 
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Viaducts: (Continued.) 

Erecting without falsework, Cleyeland, CWo, Rocky River. 95, il— ♦290. 

Front St., Columbus, Ohio, Solid floor. 91, ii— ♦69. 

Gour Noir, France, Masonry. 92, ii — tl4U. 

Highest in the world, Table of. 92, i— 244. 

Jamaica I^y., W. I., Portland cement concrete. .93, il— ♦79. 

Kinzua Creek, Erie R. R. 90, ii— 7, 259. 

Moldau River, Bohemia, Tabor & Pisek Ry., Cantilever system. 90, 

i— ♦362. 
Mt. Vernon, Ohio, Stone arches. 92, ii— ♦ig?. 
Mussy, France, Construction cf piers with five movable iron bridges. 

94, ii— ♦SSS. 
New York, Riverside Drive extension, over Manhattan Valley. 99, 

1— t358. 
N. Y. C. & H. R. R. R.: 

Buffalo, N. Y. 9S, ii— 1267, *343. 

Park Avenue, New York. 93, 1—345, 1479; 94, 11—183; 95, 1— ♦263. 
(See also Bridges, Harlem River.) 
Northern Pacific Ry., Granite, Idaho. 92, 1-337. 
Ogden Avenue, Chicago, Steel. 92, 1— tl22, 276, a[02. 
Origrin and evolution of American railway viaducts. 9y J. E. Grelner. 

91, 1— ♦536. 
Panther Creek viaduct. By M. S. Knight. 94, 1—150. 
Pecos River, Southern Pacific Ry. 92, 1- ♦125; 93, 1— .2, 51. 
Rocky River, Cleveland, Ohio, Erecting without falsework. 95, 11 — ^290. 
St. Guistina, Southern Tyrol, Crosses chasm 460 ft. deep. 90, 1— tl03. 
St. Paul, Minn., Wreck of viaduct over St. Paul & Duluth R. R. 98, 

ii— 396, *398. 
Souleuvre River, France, Piers. 90, 1— ♦606. 
Stony Creek, Canadian Pacific Ry., Steel arch. 94, 11-^84. 
Submarine viaduct, Sydney, New South Wales, under harbor, Proposed 

by Mr. Howarth. 97, 1— *45. 
Substructure, Concrete, Knox., Cumb. Gap & Louisville R. R. By G. R. 

Tuska. 95, 1—383. 
Sydney, New South Wales, Subaqueous, Proposed by Mr. Howarth. 97, 

1— ♦45. 
Typical examples of American railway viaducts. S3, 1 — VZ. 
Verrugas, Lima & Oroya Ry., Peru. 91, 1— ♦441, 498. 
Vingeanne, France, Eastern Ry., Masonry, seven arches. 93, 11 — ^457. 
(See also Arches; Bridges; Trestles.) 
Virginia Military Institute, A visit to. 98, 11-10. 
\nltage regulator for direct and alternating currents. Chapman. 97, 

1—^198. 
Volume Inclosed by two Intersecting cylinders. Formulas for solving the 

problem. 98, 11—74, 221, 297, 332. 
Vctlng by electricity. Ohio Legislature. 93, 11—281. 

Voting by machinery. Report by Finance Committee of City Council cf 
Ithaca, N. Y. 99, 11—399. 

W. 

V'ages. (See Labor.) 
"^..'agcn loaders: 

Ruthven. A machine for automatically loading wagons by scrapers. 

96, 1- ♦266. 
Steel machine for earth excavation. Western Wheel Scraper Co. 97, 
t— ^390; 97, 11—57. 
Wagons: 

Ball-bearing axles. 95, 1— ^16. 
Heavy truck wagons, 75 tons capacity. 93, 1 — ♦334. 
Resistance on common roads. Tests by U. S. Department of Agriculture 
and University of State of Missouri. 97, 1-^165, 298; 98, i— 213. 

"97. 11—112" means "Year, 1897, second volume, page 112.** 
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Wagons: (Continued.) 

Tires, Width on heavy wagons. 94, ii— 492. 
(See also Dump wagons; Garbage wagons; Rail wagons.) 
Walls: 

Concrete and wire, Roebling system. 95, ii — ♦45. 
High masonry, Rule for vertical pressures. 93, i— 511. 
(See also Retaining walls.) 
War: 

Capture of private property on the seas. Resolution in Congress for 

exemption from capture. 99, i — 40. 
Destructiveness of modern war. 93, ii — 234. 
Electricity in warfare. 90, ii— 250, 271. 

What does war mean? Possibility of war between United States and 
Great Britain. 95, ii— 424. 
War, Spanish- American: 
Army, U. S.: 

Administration of army in the Philippines. By S. S. Long. 99, 

ii— 90. 
Notes on equipment of army. 98, 11 — 337. 
Battle of Manila. 98, i— 305, 321. 
Coast signal service during war. 98, ii — 255. 

Cervera's fleet destroyed off Santiago. Experience with torpedo boat 
destroyers. Reply to "The E^ngineer." Gun-fire analysis. 98, 
ii— 8, 24, 41, 66, 88, 107, 136. 
Conduct of the war. 98, i— 384; 98, ii— 56. 
Deaths in army and navy. 98, ii— 225, 305, 337. 
Engineers, U. S.: 

1st Regiment of volunteers in Porto Rico. 99, i— 399; 99. ii— 9. 

3d Regiment of volunteers in Cuba. 99, i— 396, 400. 

Notes on volunteer corps. 98, i— 297, 360, 377, 406. 

Santiago campaign. Work of engineers. By E. J. Chlbas. 98, il — 

129, t227, 232, 241, 314, 337. 
Work of volunteers in Porto Rico. 98, ii— 382. 
Fleets of the United States and Spain, Comparisons. 98, 1—286, 288, 

305, 307. 
Gun-fire analysis of the Santiago sea fight. 98, ii — 107. 
"Merrimac" sunk in Santiago harbor. Hobson's gallant deed. 98, 
1—368. 
* Navy of United States, Report of Commodore Melville. 98, ii— 294. 
Opening of war. 98, 1—272. 

Prison for captive Spaniards, Seavey Mtmd, N. H. 99, il — 135. 
Sampson's opinions. 98, 11 — 136. 

Transportation of Spanish prisoners to Spain, Bids. 98, ii — 33, 40, 49. 
(See also Navy; Warships.) 
Waring, Greorge E., Jr., Death. Proposition to erect a memorial. 98, ii— ♦28*, 

296, 352. 
Warner, W. R., Biographical sketch. 97, i— 136. 
Warships: 

Accidents to warships in six years. List of. 96, i — 378. 
Appropriations. (See Navy, United States.) 
Battleships: 

Description of American ships. Comparison with other naTiu 

powers. 96, 11— 1378. 
Faster ships wanted. 98, I — 403; 98, ii — 41, 152. 
"Illinois." Brief description. Test of bulkhead separating engine 

rooms. 98, 11-209. 310. 
"Indiana," Trial run. 95, ii— 265. 
"Kearsage" and "Kentucky," Trials. 98, 1—201; 99, ii— 145, 201, 

249. 
List of ships of new navy, dimensions and cost. Tables, 94, i— 8, 4. 
"Maine": 

Designs for new ship. 98, ii— 1315. 

(*) denotes an Illustrated article, (t) denotes an Inset sheet. 
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Warships: 

Battleships: 

"Maine": (Continued.) 

Destroyed in Havana harbor, Feb. 15. 1898. 98, 1—105. 121. 
Notes. 94, ii— 265. 333; 95. ii— 191. 
Torpedo launch for "Maine." 94. ii— !432. 
"Massachusetts." Brief description. Tests of experimental turret. 
93 J 575* 97 i 39. 

' New battleships, Notes.' 91, i— 528; 95, i— 62. 297, 313; 95, ii— 81, 
193, 337, 396; 98, i— 169, 288, 393. 
"Oregon." Brief description. Voyage from Puget Sound to Florida. 

93. ii— 345; 98. i— 368: 98, ii— 33, 97, 104. 
Speed trials and experience of new battleships "Indiana," "Mas- 
sachus-etts," "Oreeon" and "Iowa." By Philip Hichborn. 97, 
ii— 323. 
-Texas." Grounding, of. in Newport Harbor. 93. ii— 296. 
•'Wisconsin," Noies on. dimensions. 1)8. ii — o3ii. 
Bilge keels and rolling experiments. 98, ii--*309. 
Cellulose: 

Cocoa. Tests iit Indian Head. 94, ii— 127: 95, ii— ♦311. 
Ccrn-piih. Tetris ac Iiulian Htiid and in RulsIq. i'o. ii — *311; 98, 
ii— 22.*i. 
ClassitiLatior.. dimeni-ionir. battery, vie, of warships. Table. 94, i — 3, 

4, 10. 
Coal tcunciay. By G. W. Melville. 93, ii— 438. 
Coaling at sea. Miller cablcway system. 99, ii — 341. 
Color of warships. Probable return to black. 93, i— 293 
Coniparisoiis: 

Amv;ri..;.in and English. 1^2. i— ^2.S: d?,, ii--314; 98, ii-V7. 
.\mei"ir n. French and Rii.-sian. 92, i — 123. 

Anifric-n and Spanish. 9L\ i---I2p': yS. '—28'.;. 288. 305, 307: 98, 
ii- oi.. 
Ccinpre.*:'i:0( air for 'jpon^rirj;. 1... S. moniLor ""''t r; •jy " T-G, ii — 257. 264. 
Constructif II. 18X4- l^li. .^M. ii— 12(1. 
CruiSierB: 

"liroukl; n."' Xote... :'o. i— 49: 95, ii— 81. 242: 9'j, ii -113, 161. 204. 

"P.uenos Aires." Hich ^pcf d. 95, ii — 337. 

Cast steci stern frame. Cruiser No. 11. 92, i — ♦451. 

•■C.-arlesu n," Exrerdili'.r(\; ci rv,a] ai various speeds. By G. W. 

Mclv: o. 9;j. ii — i3S. 
"ri'i('aj2;o." lirlr-f descj Iriic:: Cow!cs s^ -tern of bulkhead doors. 

ns. ii :9. *1!M. 
•Ttl'iDibia": 

t i-iiicisi ■ by R^r.:--A{lmiial Meade. \K-), i.i -8S. 112. 
:; lailGii Yhciiplicr.. 93. ii- -208, \?A. 
y [OS. !•!, ii— 70. :^Sn. .103; :U. 1-1(19. -loi . o31 : 95.1-393. 
r-'TV'^:- ci'iH.-. .- I'cailun; I'l ouv: (. d crui-'.r?'. '""v T^iv^ip •Ki(_.[^|.on. 

. t 1 «.»! .\ I /I , . . ■». . .• I ' . .'.1. I I --— ^. I . 'j\)>t. 

I is; li" .-'.]]], ^: \\\ . ■ xi- w navy, iliiiici .• ' ii- NUd (^osL. :^4, i — 3. 4. 

••y;;r:.ii]ita(l." N ■= .v. 9^^ ii - i^r.. :W,^ . 

••>'ir::(apciis," N(U(^c. 9-\ ^-4S5; 94. ;;--4;^: 0^. ii- -3VS. 

••■Vr:£rni!,ery." lS(/^(.^.. :,::. ii-;^u5: 9!. ;-Gl. 

X- <'.'". of hlj:li j.perd ai.?- vr^:l c:vv-r.":. 98. 1 l^s-^^ :''M]. 

>r.' w protected crui?rr'^. 9<-. ii— i'n4: 94. i— 3, 4- I vS. ;--:::>:.=. :;29. ;.:r,t 

"N< w York." ?Jai-hint-i V. Trial ;:!,•. ATi"'' '.'■.•i-nv.- i-ov^''* 02 

i— ♦7:: 03. i-293. 477: 94. i- Hi'! 
"S:r']:C'- y." nrrcriTMi'-! t f TMin:i ^:^1i.' (iyjj ]v,k,-. :',">.. !"•;;» r-^i s.rru 

i% : i y I ! • \ \i.l ]'.— ',-['•, [\ 

i Lit. I.. .. .^I^l.'l'.* A ( * 

"■5j'Ti E^.'Tcij.-cn/* iLiigiiios. ■•'■^ i "=1.':*. 
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•Varships: / 

Cruisers: (CcnLinued.) 

United States and foreign countries, Comparisons. 92. i — 423. 
"Vesuvius.'* Test of pneumatic guns. 93, i— 169, 2G5. 
Design of warslilps. Simpler arrangement for mechanical apparatus, 

99. ii— ♦341. 
Dynamite thrower "Vesuvius," Test of. at Santiago. 98. i— 402. 
Electric plants on warships. 91. ii— ♦546. ♦572; 94, ii— 78, 493; 99. ii— 29i. 

English warships: 

Comparison with American naval vessels. 93, ii — 314: 98, ii— 77. 
Development of engines and boilers, Weight and ofP.ciency of ma- 
chinery, 1861 to 1897. Bv Sir John Durston and J. T. Milton. 

97, ii— ^85, 89. 

"Diadem," Cruiser. Trials of boilers. Compared with "Powerful.'" 

P>y Sir .John Durston. 98. i— *302. 
"Powerful." Cruiser. 95. ii— 81 : 98,. i— *302. 
"Terrible." Cruiser, Dimensions ccmparod with cruisers of or her 

naticr.^. 95. i- 393. 
Tofptdo foat "Darinp." 94. ii— GO. 
Torpedo bont destrcyorF. Notes. i)3. ii— 3S5: 95, i— 205. 272: 95. 

ii— 2<)5. 
European warships. Clas^Ulciition in 1SI)2. 92. i — IG. 

Fireproof wood: 

Evidence fcr and asainsL fireproca wood. Admiral Sanifiicu'ir views 

98. n—nb, 88. 131). 
NctG.«. 99. ii— 343. 

Plant Gf Electric Fireprooflne: Co.. New^ York. 98. ii— *30i. 
Process of fireproofins described. By C. .T. Ilcxan}o:-. 90. i -191. 

Frames, Test at Indian Head. Eicact reprGdiirticn of side Fxction ot 
"Iowa." 95, ii— 1G8. 197. 

P'uture development of warshins. Torpedo beat- and FU^'rnadrc boats. 
97. i— 392. 

Gun beats: 

"AnnaiJOlis." Notes. 9G. ii— 440; 97. i- -liiiD. 

-Castine." Notes. 93. ii— 225: 94. i— 441. 

"Concord," Steam pipe explosion. 91. i — 593. 

I'-ata of trials of "Yorktown." "Concord" and "BeniUiiCricn." 91, 

i -39C. 
List of ships of the new navy, dimensions and cost. 94. i— 4. 
Notes en various beats. 93, ii— Hi:.. 321: 9.=i. ii- 33. 262. 

"Holland." (See Boats, Submarine.) 
Hydraulic pcAvcr. 94, ii--427, *430. 
"Illinois.'" Removal of World's Fair inodt'l. fM. *- 273. 
Launching battleship "Ocean" at Devoipor.. KprltMid. 'dy H. U. Cliamp 
nesE. 99, ii-Yll6, 120. 

Machinery of vessels. Coal econr.my. tubaious ))oii<:rH. .ediioing weights 
of cnr:irxrs. standardizing indicators. •. v«-. By C. V/. Melville. 
93. ]•'•- 438. 

Maneuvering pcwer. Test:, by the "Nev.- York." 'J4, i — 2(12. 
r\Tcrc.hant .^iv?an.'ers for war juiiposcs. P.y J. IL Bi:es. 9r. il -''!. 
Models cf '.'•:\rship.'3, ExperimniLal ann.^i.'.tus. Ilrislrr,'. AdmiwM-v Hxperi- 
?rcni Works. 93. i-17S. 
i'fipf^ also Tcstini? tank fo:* s'liip models.) 
Model :- ^^^.--l ii... o-. i ;:i: ; r ;. i- r: ; 94. ii— 320. 

Moniiois: 

^.i.si r -Mp'r of 1,1-e r.*.rvv ::.ivy. dir.i./nsions and cost. 94, i — .?•. 4. 
Cl^s'^lcic lyrr cf w: vchip. 98. ii— 312. 
Plans fcr new rwMi.itois. TjS. i— 288, 329. 
"Terror." Pneumatic starring r.ear. 97. ii— 330. 
Value 0', as warships. 99. ii — 88. 
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Warships: (Continued.) 

Notes on new warships. 90, ii— 254; 97, ii— 257; 98, i— 105, 169, 201, 272, 
288, 329, 336, 393, 403; 98, ii— 1, 33, 49, 72, 81. 97, 129, 145, 161, 
187, 193, 209. 241. 305, 319, 337; 99, i— 81, 97, 161, 315, 335, 371; 
99, ii— 145, 295, 329, 345. 
Ram "Katahdin," Notes. 93. i— 128, 455; 95, i— 265, 329; 95, ii— 305, 368. 
Revenue cutters. "Manning" and "Gresham." 95, ii — 113. 
Russian warships: 

American armor plate. 94, ii — 514. 
Torpedo boat destroyer "Sokol." 95. ii— 265. 
Secondary batteries. Value of. in naval battle. 98. ii — 88. 
Sheathing of warships. 94, ii— 309; 99, ii— 341. 
Spanish warships: 

"Christobal Colon." 98. ii— 49. 97, 273. 

Compared with American ships. Fleets at Manila and Santiago. 

98. i— 286. 288. 305. 307; 98. ii— 56. 
"Maria Teresa." 98. ii— 193. 291. 305. •332. 

Speed indicators: 

Standardized screw recommended. 94. i — 30. 

Weaver indicator used on the "Bancroft." 93, i — 121. 
Speed premiums. 94, i— 119. 313; 94. ii— 503. 
Speed trials. Rules governing. Note. 93. ii — 225. 

Street railway craft. Election parade at Fitchburg. Mass. 96. ii — •410. 
Submarine. Influence on the battleship of the future. ^3. ii — 271. 

(See also Boats, Submarine.) 
Temperature in boiler rooms. Notes on the Surgeon-General's report. 

96. ii— 416. 
Torpedo boat destroyers: 

Cervera's boats destroyed off Santiago. 98, ii — 8. 24. 

Machinery of torpedo boat destroyers. Official circular to bidders. 

98. ii— 66. 
Plans for sixteen new boats. 98. i — 288. 
Torpedo boat destroyers for sea service, with special reference to 

conditions that prevail on Pacific Ocean. 98. ii — 318. 

Torpedo boats: 

Aluminum boats. French. 95. i — 303. 

Bids for new boats. 95. i— 113. 393; 98. ii— 49. 113. 193. 

Color for torpedo boats. Note. 94. ii — 57. 

"Cushing." Trials of. 92. i— 10. 

Design and history. Table showing dimensions, etc.. of boats of 

U. S. Navy. By H. G. Gillmor. 97. ii— •324; 99. ii— 343. 
Engines for torpedo boats. Table showing best torpedo vessels in 

use by principal nations. 92. i — 1472. 
"Ericsson." Notes. 94, i— 1, 421; 94. ii— 183; 95, ii— 49. 
"Holland." (See Boats. Submarine.) 
List of ships of the new navy. 94. i — 4. 
Machinery of twelve new boats. Official circular issued to bidders. 

. 98. ii— 66. 
Notes on new torpedo boats. 94. ii— 163. 459; 95. ii— 81, 222; 98, 

i— 272. 288. 
Speed records. Notes on. 93. i — 298. 
"Turbinia." Parsons steam turbine applied to marine propulsion. 

97. i— 306. 

Utility of torpedo boats. 98. ii— 318. 

(See also above. English; Russian.) 
Torpedo launch on battleship "Maine." 94. ii— 1432. 
Transmission of power and auxiliary engines. By G. W. Dickie. 97. 
ii— 383. 

Triple screw: 

Superior to twin screw. By G. W. Melville. 99, 1—266, 268; 99. 
11-86. 
"97, ii— 112" means "Tear. 1807, second volume, page 112." 
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Warships: 

Triple screw: (Continued.) 

Value of triple screw. 93. ii — 434. 
"Vesuvius," Test of, at Santiago de Cuba. 98, i— 402. 
Whaleback steamers, Notes. 94, i— 149; 94, i— 293. 
(See also Navy.) 
Washers for timber framework. Design of. 99, ii — 402. 
W-ashington, D. C, Notes. 97, ii— 387. 

Waste gate, Automatic, Foote & Tompkins design. 90, i— •578. 
Watchmen, Night, Improved service. By C. F. Simonson. 96, i— 101. 
Water: 

Alum, Delicate test for alum in potable water. 91, ii — 507. 

Clearing by settlement, Observations and theories. By J. A. Seddon. 

90, i— •31, ^98. 
Decay of water in reservoirs. 90, i — 539. 
Evaporation. (See E^vaporation.) 
Flow in pipes. (See Hydraulic formulas.) 
Flow through soils. (See Seepage of water.) 
Friction of water. 93, ii— 57. 
Iron in water. (See Water purification, Iron.) 
Measurement of water for irrigation. Tables. 92, i — 209, 244. 
Miner's inch of water In United States. 90, 11 — 514. 
Moving water, Action of solids held in suspension. 93, 1 — 283. 
Ownership and control of water in the irrigable West. 96, 11 — 365, 402. 
Softening of water. (See Water purification. Softening water.) 
Storage and pondage of water. 93, 11 — 273. 
Temperatures at various depths. 90, Ii— 84; 97, 1-389. 
Underground. (See Drainage, Subsoil; Water supply, Underground.) 
Water analyses: 
Bacterial: 

Beaver Falls, Pa. Test of water bearing gravel by Harlow & Co. 

96, 11-117. 
Discussions. 92, 1-326; 93, 1—60; 94, 1—8; 95, 1—47; 96, 1—289; 98, 

ii— 72; 99, 1—338. 
Lorain, Ohio, Hazen's report. Five weeks' test. 97, 11 — 278, 281. 
Toronto, Ontario, Weekly examinations. By E. B. Shuttleworth. 

94, 11-278. 
Worcester, Mass. 94, 1 — 191. 
Zurich, Switzerland. 94, 11-35. 
Bottle for collecting samples. 93, 1— ^459; 93, 11— •56. 
Chemical: 

Artesian wells. 93, 11-268. 

Beaver Falls, Pa., Test of water bearing gravel, by Harlow & Co., 

in 1894. 96, 11-116. 
Discussion. 92, 11-309; By Henry Leffmann, 94, 11—175; 96, 1—289. 
Dissolved oxygen at different depths In various ponds and reser- 
voirs. By T. M. Drown. 92, 11-309. 
Massachusetts, Analysis for State Board of Health. 93, 1 — 193. 
"Michigan standard." 94, 11-223. 
Reading, Mass., Analyses of filtered and unfiltered water. 96, 

11—350. 
Uniform system of reporting recommended by British Association 

for the Advancement of Science. 99, 11 — 260. 
University of Michigran, Seventy-seven samples of water examined, 

October, 1888, to May, 1890. 90, 11-150. 
Worcester, Mass. 94, 1-190. 
Colorado River, Fertilizing value of Ingredients. 94, 1 — 456. 
Hudson, N. Y., Analyses before and after filtration. 94, 1—488. 
Importance of examining water supplies. 90, 11 — 150. 
Microscopical: 

E^rly and modern methods. Examination of waters of New York 
City, Jersey City and Hoboken. By A. H. Leeds. 98, i— •242. 
(*) denotes an illustrated article, (f) denotes an inset sheet. 
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Water analyses: 

Micrcsccpical: (Continued.) 

Ma.*vsachusetts, Analysis for State Board of Health. 03. i--liK]. 
Rochester, N. Y. Review of Mr. Rafter's book. 92, i— 5ti3, <jM. 

New York State, Notes from annual report. 94,«i — 260. 

Ozone treatment of water, PJffect. By G. A. Soper. 99, ii — *250. 

Rochester, N. Y., Hemlock Lake Supply. By G. W. Rafter, dz, i— 5i)3. 

Soil in water. By T. M. Drown. 94, ii— 412. 

Value of water analyses. 93, i— 478; 93, Ii— 78. 

World's Columbian Exposition. By .-viien Hazen. 94, i — 252. 
Water closets: 

Flush vault for school outbuildings, Lynn, Mass. 91, ii — *396. 

Flushometer, dispensing with overhead flush tank. 97, ii — ♦260. 

Public latrines, London, Charing Cross. 94, i — •445. 
Water consumption: 

Battle Creek, Mich., 1889-1893. 94. i— 232. 

Birmingham. Ala.. 1880-189L Tables. 92, i— *135. 

Boston. 1891 and 1893. 92, i— 513: 93, ii— 340. 

Brooklyn, N. Y. 93. i— 76; 94. i— 430. 

Chicago. 92. ii— 404; 95, i— 17; 95. ii— 40. 

Detroit, Mich., Use of meters. 93, i— 132, 161; 94. i— 72. 

England, 'Ihirty-six provincial cities. (Compiled bv Allen Hazen.) 99, 
i— HI. 

European cities. Official statement. 98, ii — 2u9. 

Evanstcn. 111., 1S92-1893. 94. i— 73. 

Fall River. Mass.. Notes. 94, i— 232; 99. ii— 39. 

flreat Britain, Notes. 99, i— 416, 428. 

Growth in the per capita consumption of wa:er in various cities com- 
pared with Phil., Pa. 99. ii— 230, 291. 

Lexington, Ky., 1886-1895. through metered and unmetered taps. 96. 
ii— 142. 186. 

Ijondon, Compared with other cities. 95. i — 17. 

Montreal. Notes. 93. 1—7; 94, i— 232. 

New London, Conn. 93. ii — 341. 

Xow York. Compared with ether cities. 95. i— 17. 185. • 

Xf:Wton. Mass.. 1891. 92. i— 513. 

j':.:l:iclolphia. 1874-1S95." 91, i— 357; 92, ii— 286. 3S9. 404; 95. i— 17, 19; 
9'J. i— *i:38. 

:■':. i.L .i.s. Mo., 1861. 18S9-1891. 92, i--232. 

UiiiLtd States. Staii-stics ccncerning large cities. Tables. 92. i — 61; 94, 
i-55. 

Woonsocket, R. I., L'.se of meters, 1893. 94, ii — 126. 
Water cooling apparatus. (See Condensers.) 

Water curtains for fire prcteciicn. Chicago Public Library. 99. i— *:{62. 365, 
Water finding by means of Heerdcgen's instrument. 130. i — 257. 
Wat(;r gage, Hopkinson. 92. i — ♦21. 
Water gai:. (See Gas.) 
Water hammer: 

Discussion. 90, i — 514. 

Fresno, Cal., hydraulic pow* r plant. Phenomena. 97, ii — 22. 

Supply mains of hydraulic pcv/er plants. A non-return air vessel for 
hydraulic power cciuluits, designed by Cobb. By John Rich- 
ards. 97, ii— •26. 

Tests at Thayer School of Civil Enginering. Practical conclusions. 98, 
i— 186. 323. 
Water hointing tanks for removing large quantities of water from flooded 

mines. By J. H. Bcwdcn. 91. ii- *357. 
Water mains. (See Water pipe.) 
Water meter rates: 

Basis upon which to establish rates. 94. ii — 170. 

Buffalo. N. Y.. I^wer rates demanded. 97, ii — 360. 

Practice in various cities. 93, ii— 212. 341; 94. ii— 126. 

(See also Water rates.) 

"97, Ii— 112" men; s •Vcar, 1S07. i^oconJ volume, page n2." 
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Water meter records: 

Battle Creek, Mich. Meter tables. 9G, i— 332. 
Keeping of records. By S. A. Charles. 94, i — 258. 
Recording blanlc used at Atlanta. Ga. 98, ii — 179. 

Water meters: 

Atlanta, Ga., Reduction of water consumption. 93. i — 450. 

Atlantic City, N. J., Beneficial effect. 96, ii— 440; 97. ii— 192. 

Battle Creek, Mich. 94, i— 233. 

Boston, Mass., Report by J. R. Murphy. 99, i — 21. 

Brooklyn, N. Y. 94, i- 430; 94, ii— 52; 97, i— 81, 88. 

Buffalo, N. Y. 95, i— 136; 97, ii— 360. 

Calibration of a Worthington meter. Tests at Chain or Reck.- pumping 

station, St. Louis. 96, ii— 391. 
Canada, Statistics. 92, i— 63. 
Care of water meters. 94, i — 519. 

Chicago, Number, sizes and prices of meters. 98. ii — lO*.'. 
Co&t of meters, Agitation of subject at Buffalo. 95, i— 136. 
Deacon meter, Washington, D. C, Use with good results. 99. ii— 39. 
Detroit, Mich. 93, 1—132, 161; 94, i— 72. 
District of Columbia, Rules and regulations. 96, ii — 147. 
Edgewater, Staten Island, Practical experience. By J. B. Xewhall. 95, 

i— 351. 
Effect on the consumption of water in eleven cities of United States. 

99. ii— 231, 291. 
Empire Improved meter. 96, ii — ♦240. 
Errors, Popular, about water meters. By J. C. Trautwine, Jr. 98, ii — 

228. 
Evanston, 111. 94, i— 75. 
Fall River, Mass. 94, i— 232. 
Fort Worth, Texas. 95, i— 20. 

Haverhill, Mass., Use in hotels, stables and manufactories. 93, i — 456. 
Holycke, Mass. 93. i— 456. 
Hoppes meter box. 98. i— *247. 
Lexincjtrn. Ky., T',etail£ of systen:. F.xperif.Mice. lS6'i-1895. By S. A. 

Charles. 94, i— 258; 96, ii— 142. 186. 
Life of water meters. New Orleans, La. 93, ii — 52. 
Ix>ndon, England. 94, ii— 127. 

Lowell, Mass., Municipal ownership recommended. 95, ii — 222. 
Madison. Wis. 98, i— 408. 

Massachusetts, State inspection. Note. 94, 1—149, 509. 
Metropolitan meters in Boston. 95. i — *170. 
Middletown, Conn.. Preventive of water famine. 93. i — 3G8. 
Montreal, in 1891. 93, i— 7. 
New Bedford, Mass.. Note. 94, ii— 126. 
New Orleans. La., Life of meters. 93. ii — 52. 
Niagara meter. Improvements in. 95. ii — *406. 
Ownership of the water meter. By J. H. Decker. 90, i — 584. 

(See also New Orleans and Providence, under Water meters.) 
Peoria, 111. 98, 1—408. 

Philadelphia: 

Need of meters. Popular errors concerning use of meters. By J. 

C. Trautwine, Jr. 98. ii— 228. 
Object lesson on the cost cf water by meter mcasv.rcn.cnt. Three 
cubes constructed and photographed. 98, i — *170. 
Pittsburg, Pa. 98, i— 408. 

Pressure, Less cf. caused by meters on a factory tire ^supply. Tests 
made by Factory Mutual Fire Insurance Ccmpanie?. 97, ii — 191. 
Providence, R. I.: 

Meters furnished to consumers without charging rental. 92, i — 232. 
Number of meters, according to size and make. 93, i — 369. 

I -• ) .".^liUos an ill\'.^trated j.rti.!.\ (') denotes om !:5<'t sli^et. 
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Water meters: (Continued.) 
Reading, Pa. 98, i— 408. 
Richmond, Va., Benefits of meters. 99, ii — 39. 
Saratoga Springs, N. Y., Necessity of curtailing waste. 99, ii — 24. 
Syracuse, N. Y. 98, i— 408. 
Taunton, Mass., Results of tests. 93, i — 368. 

Testing methods. Uniformity of. By John Thomson. ^, ii— ♦182. 
Tests of meters: 

National Meter Co., South Brooklyn. 99, ii— 65. 
Wyoming, Ohio, Results for accuracy. 99, i — 92. 
Thomson's paper on water meters. 93, i — 591. 
Torrent meters. 96, ii— •78. 
United States, Statistics for various large cities. Tables. 92, 1 — 61; 

94. i— 55. 

Ufie of meters. Are they remunerative to owners of water- workB? 
Losses by the schedule rate system. Arguments for and against 
meters. By Nelson Tubbs. 91, i— 363; 95, 1—72. 

Venturl meters. 92, ii— •le; 93, ii— 25. 65, 142. 

Westinghouse meters. 94, ii — •le. 

Woonsocket, R. I., 1893. 94, 11-126. 

World's Columbian Exposition, Notes. 93, ii— 65. 142. 

Yonkers, N. Y., Notes. 93, ii— 341; 95, 1-20. 

(See also Water consumption; Water waste prevention.) 
Water motors. (See Turbines; Water wheels.) 
Waterphone for detecting water waste, Memphis, Tenn. 99, 1 — 7. 

Water pipe: 

Alliance, Ohio, Material and cost of laying. By L. L. Trlbus. 94, 1 — 490. 
Auburn, N. Y., Suction and siphon pipe line. 90, 11 — ♦387. 
Australia. (See below, Steel.) 

Boston, Mass., Cleaning cast Iron pipe with scrapers. 99, 11 — 45. 
Brooklyn, N. Y.: 

Break in main conduit. 91, 11-513, 540. 

Electrolysis. Bursting of pipes Dec. 11, 1898. 99, 1- ♦59. 

Cast iron: 

Break, Water hammer. Suspended main at Lowell, Mass. 94, 

11— ♦429. 
Coating, before and after testing. 91, I — 2. 
Compared with cement lined wrought Iron pipe, Winchester. Mass. 

95, 11—283. 

Compressive strength of 6-ft. pipe. Culvert at Cleveland, O. By W. 

P. Rice. 96, 1—342. 
Cost of laying, Coolgardie, Aus. 99, 1 — 406. 
Durability. 94. 1—15. 
Metropolitan Water Works. 99, 1-39. 
Specifications for pipe. 98, 1 — 408. 

Specifications for coated pipe. By T. W. Yardley. 91, 1—366. 
Standard bell for pipe. 94, 11—344, 430. 

Cement pipe: 

Cuneo, Italy. 90, 1—367. 

Test of crushing strength, Riverside Co., Cal. 98,4— ^239. 
Cement lined wrought iron: 

Brcokllne, Mass., Service satisfactory. 99, 11 — 39. 

Compared with cast Iron pipe. 91, 1—116; 95, 11—283. 

New England use of pipe. 91, 1 — 116. 

Taunton, Mass., Not satisfactory. 99, 11 — 39. 

Waltham, Mass., Replaced with cast Iron pipe. 94, 11 — 126. 

Winchester, Mass. 95, ii— 283. 
Cleaning pipe. (See Pipe scrapers.) 
Concrete in sand, Los Angeles County, Cal. 93, 11 — ^189. 
Connecting. (See Pipe tapping.) 
Coverings. (See Pipe coverings.) 

"97, li— 112" mer.ns "Year, 1807, second volume, page 112." :*: 
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Water pipe: (Continued.) 

Cutting. (See Pipe cutting.) 

Dallas, Texas, Cost of extensions in 1892 and 1893. By F. E. Snyder. 

93, i— 526. 
Dayton, Ohio, Electrolysis, Report by experts. 98, li— 218, 251, 288. 
Dead ends. Effect on character of water drawn from them. 99, i — ^91. 
Denver, Colo., By-pass connection. By W. P. Allen. 93, ii— ♦169. 
Discharge regulator on 14-in. redwood water main, Los Angeles, Cal. 

98, ii— •158. 

Electrolysis: 

Atlanta, Ga., Ordinance to prevent. 98, i — 144. 

Boston water mains. 94, i— •371; 95, ii— 173. 

Brooklyn, N. Y. 94, 1— 2<55; 99, i— •59. 

Chicago, Investigation and report by Superintendent City Telegraph 

Department 97, ii— 163. 
Dayton, Ohio, Report of experts. 98, ii— 218, 251, 288. 
Discussions at Society meetings. 93, ii— 213; 94, 1—424, 472, 518. 
Jersey City, N. J., Test of pipes crossing Uackensack meadows, by 

A. A. Knudson. 99, 1— ^76. 
Lead pipes, Saginaw, Mich., and Athens, Greece. 92, 11 — ^273. 
Omaha, Neb., Note. 94, i— 81. 

Peoria, 111., Sample of electrolysis described. 94, 1 — 242. 
Poughkeepsie, N. Y., Method of preventing. 94, 11 — 243. 

Prevention: 

English Board of Trade Regulations. 94, 1—363, 368. 
Metallic return system. By J. H. Vail. 94, 1—220, 225. 
Methods in different cities. 94, 11—338. 
Poughkeepsie, N. Y. 94, 11—243. 

Rails as underground conductors. E^xperience at Buffalo, N. Y. 
By F. O. Rusling. 96, 11—299. 
Reports from various cities. 94, 1 — 37. 
Richmond, Va., Ordinance to prevent. ^, 1 — 133, 169. 
St. Joseph, Mo. 94, 1—352. 
St. Louis, Mo. 94, 1—68, 273. 
Wilmington, Del. 94, 1-169. 

Wooden pipe joints Instead of lead, St. John, N. B. 99, 11—39, 40. 
Expansion and contraction, Newark, N. J., 48-in. steel conduit. 93, 

11- 124. 
Frackville, Penn., Interesting hydraulic problem. 94, 1 — 176. 
Freezing of pipes: 

Little Falls, N. Y., Prevention by use of plaster of Paris, sawdust 

and wool waste. By S. E. Babcock. 92, 1 — ^519. 
Rutland, Vt., Well below surface, hydrant branch connection, water 

flowing continuously during cold weather. 97, 1 — 23. 
Thawing frozen pipes by electricity. University of Wisconsin, Circu- 
lar issued. 99, 1— ^190, 336. 
Friction In pipes. Compound and simple cast Iron pumping mains of 
various diameters. Experiments at Ipswich, Walpole, Attleboro 
and Taunton. By F. C. Coffin. 96,1—^115.^ 
Formulas. (See Hydraulic formulas.) 

Inspecting wagon for interior inspection. By T. McE. Vlckers. 94, 
ii— 1481. 

Inspection of pipes. 90, 1 — 514. 

Intakes. (See Water-works, Intakes.) 

Jersey City, N. J., Test for electrolysis by A. A. Knudson. 99, 1 — ♦76. 

Joints. (See Pipe joints.) 

Laying pipe. (See Pipe laying.) 

Lead lined iron: 

Cost one half that of lead, Pawtucket, R. I. 94, 1—232. 

Harrington design. 92, 11— ^586. 
Lead poisoning. (See Lead poisoning.) 

(*) denotes an Illustrated article, (t) denotes an Inset sheet. 
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Water pipe: (Continued.) 

Los Angeles, Ca!., Allcwancb for depreciation. i)9, i — 2J>3. 

Lowell, Mass., Lead poisoning. 99, ii — SI. 

Moving Dipes wiilicut i:liul.tlug cH vrr.tcr, Xew York, LeriingtcR Ave. 

Ey E. C. Mcore. 95, ii— 197. 
New Westminster, B. C, Flowago test cf l-i-in. steel maL:::. By A. McL 

H^wks. 96. ii— 76, 90; 99. ii— •4, 26. 89, 107. 
Peoria, 111., Tests of the tightness of vitrified pipe line. By D. H. Maliry. 

Jr. 96. i— 341. 
Plug, Cast iron recoverable, to stop dead ends, invented by .Streeter. 

97, ii— •237. 

Portland, Ore., Submerged steel pipe with flanged and flexible cast iron 

joints. 98, i— •lOO. 
Pressure regulators, Birmingham. Ala., Operation of. By \V. J. Milner. 

92, i— *370. 
Protection of pipe. (See Pipe coverings.) 
Providence. R. I.. Cost of laying pipe. 98. ii— 20. 
Recovering, Boston, Mass.. and Reading. Pa.. Wood fires and Wells 

li-ht for melting jointP. 97, ii— 166. 

Repairing pipes, Responsibility for. 95, ii — 432. 

Richardson pipe. Tapping without shutting off water. 92. i — *149. 

Rochester, N. Y.. 38-in. steel pipe. 9<1, i— 29G. 

Rubber packing. Life cf. 93, i— 16. 

St. John, N. B., Cleaning cast iron pipe with scrapers. 99, ii — 45. *58. 

Sand jet effect upon cast iron. 90, ii— *139. 

Scrapers. (See Pipe scrapers.) 

"Silicate," Manufacture described. 94, i— 457. 

Special castings: 

"Cutting in special." 53. i— *323. 
Uniformity in designs. 93, i— 579. 

Steel: 

Adelaide, South Australia, Bundaleer and Happy Valley pipe line. 
Locking bar joints. By A. B. Moncrieff. 98. i— •3V3; 99, i -'406; 
99, ii— 138. 

Allegheny. Pa., Gate valve, 60-in. pipe, speciflcaticns, coalings. 95. 

ii— ^143, •234, 298. 
Compared with wooden pipes for long conduits. Discussion by D. C. 

Henny. 99, i— 44. 

Coolgardie. West Australia: 

30-in. pipe, 328 miles long. Rivelless joints. 98, i -*101. 112, 
361. 

Expan.^icn joints. 98. ii- ^233. 305. 416. •423. 

Notes on contract for line. 99. i — 45. 

Specifications. 98, ii— *423. 
Duluth. Minn. By W. B. Patton. 98, i— *281. 
Jersey City, N. J.. 42-in. conduit. 95. ii— 370. 
New Bedford, Mass. 99, i— 39. 
New Westminster. B. C, Flowage tests cf 14-in. iv.ain.s. Hv A. McL 

Hawks. 96, ii— 76; 99. ii— ^4. 26, 89. 107. 

Newark, N. J.: 

Carrying capacity. Mr. Herschel's letter to East Jersey Water 
Co. Letters from E. S. Gould and Rudolph Hcring. Inter- 
view with J. T. Fanning. 95. ii— 415; 96. i— 5:.. 71. 

Controversy concerning the design of riveted conduits and the 
gagings cf the Rochester conduit in 1876. LeUers from E. 
KnichliDg, J. W. TnbbF. Rudolph Hering and Clemenfl 
Herschel. 97. i— 344, 347, 348. 

General description cf 18-in. mains. Specifications as to qual- 
ity. 93, ii— ^24. 

Laying pipe. 90, ii — 313. 

••97. ii— 112" means "Year. 1S97, second volume, page ll'J." 
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Water pipe: 

Steel: (Continued.) 

Portland, Ore., Submerged pipe with flanged and flexible cast iron 

joints. 98, i— •100. 
Riveted pipe: 

Advantages, durability, strength and pipe Joints. By D. J. R. 

Duncan. 91, 1— •404. 
Compared with wooden pipe for long conduits. By D. C. Henny. 

99, i— 44. 
Controversy concerning design of Newark conduit, and Roches- 
ter gagings. Letters from E. Kuichling, J. W. Tubbs, Ru- 
dolph Hering and Clemens Herschel. 97, i— 344, 347, 348. 
Riveted sheet metal. Granite Mountain, Gunnison Co.. Colorado. 92, 

ii— *461. 
Rochester, N. Y.: 

Discharge of 38-in. pipe. 96, i— 296. 
Intake at Hemlock Lake. Overflow tower. 95, i — 1234. 
Stiffening thin pipes of large diameter. 99, ii— 370, 38G. 
Syracuse. N. Y. 93, i— ^569; 94, ii— ^480. 
Transvaal water works. 90, I — 246. 
Welding pipe, Cartwright process. 90, i — 321. 
Stoppage of water pipes. 93. i— 595; 97, ii— 192. 
Submerged pipe. (See Pipe laying.) 
Tapping pipes. (See Pipe tapping.) 

Test of a distribution system. By J. S. Haring. 98, ii— 30. 
Thawing frozen pipes. (See above. Freezing of pipes.) 
Tuberculation in pipes. 93. i— 107; 93, ii— 227. 
Valve posts. Indicator, R. D. Wood & Co., Phil. 92. ii— *5S. 
Vitrified pipe: 

Little Falls, N. Y., Use of. and cost. 95, ii— 283. 
Tests to determine amount of leakage under pressure. Tabulated 
result of 108 tests. Conduit construction, Peoria, 111. By D. H. 
Maury, Jr. 96, i— 341. 
(See also Clay, Vitrified; Sewer pipe. Vitrified.) 

Washington, D. C. Connections between 48-in., 36-in. and 30-in. pipe. 92. 
i— •146. 

Wooden pipe: 

Arched bridge, Denver, Colo. By W. F. Allen. 93. ii— ♦leg. 

Butte City, Mont. Laying of pipe, hoop fastening, curves, reducer, 

blow-off. By J. H. Harper. 93, i— *6. ♦ISO. 
Compared with riveted pipe for long conduits. By D. C. Henny. 

99, i— 44. 
Coupling shoes for wood stave pipe, Los Angeles, Cal. 98, ii — ♦259. 
Development and advantages of wooden pipe, Manc^hrster. N. H. By 

A. McL. Hawks. 91, i— •557, 594. 618. 
Economic design and use. 98, ii — ^259, 315. 
Hollister, Cal., Overflow standpipes and blow-offs. By C. E. Grun- 

sky. 97. i— •274. 
Honey Lake Valley, Redwood pipe. By P. M. Norboe. 94, i— 1217. 
Hoop fastening, Conduit at Butte City, Mont. By J. H. Harper. 93, 

i— ^6. 
Los Angeles, Cal., West Los Angeles Water Co. Tests of 14-in. red- 
wood main. 98. ii— ♦158. 
Manufacture at Michigan Pipe Works. 90. ii— 280. 
Merits of wooden pipe. 91, ii— 389. 4(J7. 
New Whatcom, Wash., Laying submerged pipe. Kind of steel pipe 

that failed. By C. M. Adams. 95, i— ^343. 422. 
North Tonawanda, N. Y., Wyckoff pattern. 97, i— 193. 
Notes from Mr. Henny's paper. Thickness of staves. Spacing of 

bands. Cost compared with iron pipe. 92. i — 488. 
Ogden, Utah. By W. P. Hardesty. 94, ii— Siil; 96, i— ♦SSS; 97, 

ii— ^18. 
(•) denotes an illustrated article. (>) deaotco an inset sheet. 
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Water pipe: 

Wooden pipe: (Continued.) 

Pueblo, Colo., Proposed development of underground supply. 91, 

1— •53. 
Rio Grande Dam & Irrigation Co. Canal carried under riyer by four 

inverted siphons. By J. L. Campbell. 97, ii — ^34. 
Salt Lake City, Big Cottonwood Power Co. By W. P. Hardesty. 96, 

li— 220. 
San Gkibriel Electric Co., Cal. By C. E. Fowler. 99, i— tl65. 
Texas pine, Denver, Colo., Irrigation system. By W. P. Hardesty. 

99, i— 84. 
Washington fir tested at Anacortes, Wash. 93, ii — 342. 
W<e0t Side Mining Association, Wyoming. Allen's patent. Texas 

pine and Oregon fir, buried in trenches. Irrigation and gold 

washing. By Elwood Mead. 96, ii— 166. 
(See also Flumes; Sewer pipe. Wooden.) 

Water pollution: 

Cumberland, Md. By C. Hungerford. 98, i— 90. 
Fallacies concerning stream pollution. 99, ii — 138. 

Indiana: 

Indianapolis, Pollution of White River by American Strawboard Co. 

93, ii— 325. 
Richmond, Damage suit. 96, i — 370. 

Supreme Court decision in favor of sewage discharge into river, 
Valparaiso, Ind. 99, ii— 3(W. 
Legal opinions as to the contamination of a water supply, Pennsyl- 
vania. 90, ii— 389. 
Liability of city for pollution of stream by sewers. 94, ii — 249. 
Manufacturing wastes as related to sewage disposal. Experiments on 

purifying wastes by Mass. State Board of Health. 99, 1 — 334. 
Massachusetts State regulation. 92, i — 652. 

New Jersey: 

Newark's interest in Passaic River pollution. 99, ii — 1, 8, 409. 
Report of Commission on water pollution in New Jersey. 99, i — 157. 
Sanitary protection of Passaic River. Report of Sewerage (Commis- 
sion. 97, i— 113, 152, 158. 
State regulations. Reports. 91, i — 113. 

Suit against city of Paterson. 98, i— 89, 129, 191, 360; 99, i— 158, 
167; 99, ii— 1, 8, 409. 
New York, State legislation for prevention of river pollution. 99. i — 216. 
North Carolina, Legislation for protection of public water supplies. 99, 
ii— 5. 

Ohio: 

Cuyahoga, Report of Rudolph Hering and others. 96, i — 118. 

Tiffin, River pollution. 95, ii— 256. 
Ontario, Laws against water pollution. 92, i — 652. 
Passaic River. (See above, New Jersey.) 

Pennsylvania: 

Legal opinions. 90, ii— 389. 

State legislation. 99, i— 232, 257. 

York, Pa., Supreme Court decision. 99, 11 — 65, 72. 
Potomac River, Physical characteristics and bacterial matters. 97, 

ii— 432. 
Saratoga Lake, N. Y., Action to prevent pollution. 99, i— 225. 
State legislation. 93, ii— 175; 99. i— 169, 216, 232, 257; 99, ii— 13, 25, 33. 
United States, Work done in various states. By C. C. Brown. 91, 

i— 283. 294. 
Washington, State legislation. 99, ii— 33. 

Water power: 

Austin. Texas. (See Dams, Austin, Texas.) 
Auxiliary to steam power. 93, ii — 273. 

"07, ii— 112" means "Tear. 1807. second yolume. page 112." 
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Water power: (Continued.) 

Bakersfield, Cal., Electric power plant. Timber flume braced by tie 

rods. By J. D. Schuyler. 97, 11— tl50. 
Baltic, Conn., Electric power transmitted to Taftville. 94, i— •365. 
Burlin^on, Vt., Failure of masonry flume. 94, 1 — ♦265. 
Cambridge, Mass., Compensating owners. 93, 1 — 261. 
Compressed air plant. North Star Mining Co., Cal. 95^ 11 — HOB; 96, 

i— 274. 
Computation, Hydraulic formula. 94, 1—384, 431. 
Cost of water power. By C. T. Main, 91, i— 75; By Samuel McElroy, 95, 

11—423. 
Damages, Compensation for, Cambridge, Mass. 93, 1 — 261. 
Delta, Pa., Small dam and power house. By S. R. Stubbs. 98, 1 — ♦25. 
Difficulties in the use of water power under high heads. Small oper- 
ating units and storage batteries. 97, 11—22, 24, 26, 120. 
Distribution of hydraulic power from central stations, England. 90, 

11-164. 
Duluth, Minn. 93, 1—586; By A. R. Davis, 94; 1— ^297. 
Folsom-Sacramento, Cal. 95, 1— ^243; 96, 1— ^302. 
Fresno, Cal. (See Electric power, Fresno, Cal.) 
Generation and transmission of water power. Storage basins. History 

of turbines. By Samuel Webber. 95, ii— 370. 
Gt. Falls, Montana. Possibilities of development. Tables. By M. S. 

Parker. 94, ii— •44. 
Guadalajara, Mexico, Electric light plant. 93, 11— ♦291. 
Hallein, Ger., Concrete masonry. 94, ii — 256. 
India, Periyar River, Utilization of water power. 93, 1 — 270. 
Jordan River, Utah, Notes on construction. 98, 1 — 270. 
Kennebec River, Caratunk Falls, Maine. Relative cost of steam and 

water power. By Samuel McElroy. 95, 11 — 422. 
Lachine Rapids, Montreal, Details of plant. By W. I. Bishop. 97, 1- 198. 
Lawrence, Mass., Value of a water power. 91, 11 — 529. 
Lowell, Mass., Notes on storage basins. By Samuel Webber. 95, Ii — 371. 
Massena, N. Y., St. Lawrence Power Co. By 0. E. Dunlap. 97, 11 — 392, 

♦396; 98, 11- 1373. 
Minneapolis, Minnehaha Falls, Scheme proposed. 93, 1 — 106, 272, 280. 
Mojave River, Daggett, Cal., Development and construction details. 

By J. B. Lippincott. 96, 11-^157, 217. 
New England, Possibilities in. Application of the principle of water 

storage. By J. H. Shedd. 99, 11—94. 

Niagara Falls: 

Niagara Falls Hydraulic Power & Mfg. Co. 95, 11—275; 96, 1— ♦201. 
Niagara Paper Co. By Emll Geyelin. 94, 1— ♦278. By A. B. Tower, 
94, 1—350. 

Niagara Power Co.: 

Description of plant 92, 1— ^33; 93, 11—171; 94, 1— 1426, 447. 
Section of main tunnel. 92, 1 — ^614. 
Suit over plans. 94, 1—76. 
Turbines. 93, 1- 1294, 304, 331. 
Niagara Power & Development Co. 94, 11 — ^272, 276. 
Projects for development of Niagara power. By Clemens Her- 

schel. 92, 1-^74; 92, 11—^489; 94, 11—276. 
(See also Electric power, Niagara Falls.) 
Ogden, Utah. By W. P. Hardesty. 94, 11-390. 

(See also Electric power, Ogden, Utah.) 
Omaha, Neb., Platte River Canal Co. 94, 11—52, 280. 
Pelzer, S. C, Electric transmission. 96, 11 — ^34. 
Potomac River, Great Falls, Development proposed. 95, 11 — 164. 
Prosser Falls, Wash. By Frank Bartlett 94, 1— •402. 
Rochester, N. Y., Genesee Falls. 93, 1—107. 
Rumford Falls, Me., Development 94, 11 — ^77. 

(*) denoCes an illustrated article, (f) denotes an inset sheet 



302 WATER POWLiL 

Water power: (Continued.) 

Sacramento. (See above Folsom-SacruDicnto.) 

St. Mary's Falls. Sault Ste. Marie. Mich. 07. i— 91\ 121, 2Ci; 98. ii— •68; 
99. ii— 80. 

Salt Lake City, Utah. Electric transmission plant of the Big Cotton- 
wood Power Co. By W. P. Hardesty. 96, ii— tL'l'O. 

Seattle. Wash., Proposed development. 95, i — 43. 

Scwall's Falls. N. H. By Daniel Ulrich. 94, i— ♦326. By J. R. Free- 
man. 94, i— 477, 539. 

Snoqiialmie Falls. W\ish.. Power plant for transmission of electric 
power to Seattle and Tacoma. 99, ii — 55, 129. 

Southern California. Long distance electric trpnsmlsrion plr.nts. By C. 
E. Fowler. 99, i— tl46. 152, ;i64, 217. 

United States. Early development in. By J. T. Fanning. 99. i — 141. 

Value of a water power. 91,. ii — 529. 

Willson Aluminum Co., Virginia. Manufacture of calcium carbide. By 
J. C. Temple. 98. i— •;-225. 

Woonsoclcct, R. 1. 94. ii— •251. 

Zurich. Switzerland. 94, ii— 134. 

(Sec :'i>:o Electric i)ov;o *: Piunif:--; li'ii;<ution: i. 

Water purificalion: 
Aeration: 

Discussion. By T. M. Drown. 92. ii— 18:?: 94. i-r.39: ^i\ i— 124, 

138. 
Gn-vin .^.upplv. By C. i.^ Brush. !>1. :• -n79. 
HioT!. N. Y. 94. i— *4t;«>. 
(Sco :iio ) Fountuins, A»;itiut(.» 
Albiiny, G;.-.. (.^.n-ored roserxoir. 1)4. i — 123. 

Albany, N. Y.: 

Construction of filler ho*];, i'^'. ii — v251. 

S:n(l liU"ali«)n rccomnu uded by commi>su>iier^. 97, i- H"i, :i73. 

Sediment ition ba.sin i^ luas'jury v'owM<^-d sahJi lilr.er beds 98, 
i— v91, 121. 
Allegbenv. Ph., Filtration, i.::. ii--r:14: 94. 1—11, 61. 92 
Anderson p:-oce.s:^. V/orce.^tc r. f3ngh:ud. 92. ii — 27o. 
Army. U. S 98, ii— 104; 99. i -107. 

Aslji ly P:iiK. N. .J.: 

Cont.i'» •••i'il '-yj.-U- »; of •.'••(•"•.Mii'-:!! MlLtr-ou. !*• . ^ -=:-'M. 

Ucmi^.vj-.^j:;- iiuu fioin \v;..i.m-. 1)4, i — 66: Im], i — '^•;:«;». 
Aahlnnd. V-'is.. >i:!rc;n;y cc\r -.m] sLJiid filter bees. Const riictiou anci 

op'Tntior of plant, w'lr*} co^-^'-. 97. ii--*:;^s. 
Athens, (jii.. \V;:i;tii :-ysteni o>' ■iir'tljaaicai iiltnttion. 94. i — =T». 
Atlanl::. G:\. Mccli-nioi;! iil'rj.tit;:^. Hyatt plant. iO. i—[:'Zi). 
/Vtl'.'nti?' lijirhl- Ilfl.'^. ?s. .J.. (^ort'ry»T?*'-i sv^trrn of vi-^.-hi'inioal filtration. 

'■••. J — ..• »4. 

\ij.';i.::"t.i. ]\.'. >Varrcn r^yi^tcin of .i.- ; '...aiii ;'l filtniiion. 94. i — 8. 
■ :'!rtf-.'i.' (S«- W;^tor ;»n^.ly>:( ?.) 

l>»rli^-\ Ill<> il-.. .Tew«.ll .-^yst»-i\> '»f T]K»r'""MJ":ii •i]*"n;. ;i>:i. '..'-i. i--r.'77. 
iJi'ilin r.^.;- r:}v. Pi-inciples * .»:ic;-rr. ^iA' ■ dl.^ filt.M'.ion. l>> W. Kuem- 
>n.i. : :?. ii 107. 

i: • v.; 'I } . ; i(iw s;'jid fill' n ■().". pl-^'n *\y '. \\ . I • <ioM>' [•[*, i — *150. 
R. -•>;••.> xo., i"";!!'!.'!- he vi ..li'.i » lear w.iln. \Vi'ii liy \VyTiKr)r)p K'^iersted. 

1 1 . • • *•- « > 1, 1 o 

I ' — ■ ) • • • ■ 

■')••' ln' 'N; "... ^'",!^'^' fiM I'!'. i ioTi. '.♦!. ii — T71. 

i.:).:tcj:. ,...v- ^ •-- .;i;--v<:r, .«*. i---:on?. 

'. . '■ . ' . .'» ,...' y. ;i ■. I ti'" !'r;.j..'.;Llv .^1 fiitiMilCji. 0»-. i — ^o7)ii. 
V ; -M*-^ or. ■■'■•;:. .I^wci! •'}' '.( L'^ 0^' ■!!< :-V v :^ ' r M }!] r:\^ t io"». (*G. ! — 35?. 
!• ;.■ ^'^. \ ■».TM ■■v^.toTn o'" ni''"''^'^'- '"'l'^'! . ■•Itrnt'on. 9'-. ' — S. 

% - ' •■ . ■•. I''. ;•■•••■' 1;'. ■■ 
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Water piirificaticn: (Continued.) 

Carthage, Mo., Philter of crushed Tripoli stone. 95, i — 9-t. 
Cedar Rapids, la., Jewell system of mechanical filtration, yb. i — 359. 
Chattanooga, Tenn., Jewell system of mechanical filtration. 96. i — 356. 
Cincinnpti. Ohio., Experiments. Sedimentation and slow sand filtra- 
tion. Tests with new lime process. 98, ii — 354; 99. i — 113, 
159, 337. 
Columbia, S. C, Jewell system of mechanical filtration. 96, i — 356. 
Continental system. (See below. Mechanical filtration.) 
Council Grove, Kan., New York Eystem of mechanical filtration. By 

L. L. Tribus. 98, il— •372. 
CrcstOE. la., Jewell system cf mechanical filtration. 96, i — 355. 
Danvillo. Pa.. Jewell system of mechanical filtration. 96, i — 358. 
Decatur. 111., Warren system of mechanical filtration. 94. i — *7. 
Denver. Colo., Moihanical filtration, filter galleries, (^tc. 94, i — *83. 
Durham, N. C.. Warren syotera of mechanical filtration. 94, i — 8. 
East Frovidencc. R. I., Jewell system of mechanical filtration. By K. 

B. Weston. 99, ii— 29, 308. 
Electrical: 

DiSLiission. Uy T. IM. Drown. 94. i- 236. 

Extended review of subject. Use of ozone. Experiments. By G. 

A. Soper. 00, ii— '^2r>0, 256. 
German experimcnu' with ozone. 09, ii — 340. 
Hermitc process. 9 ^ i — ^-18. 

Results of experimeiits with ozone. By W. P. Mason 94. i — 325. 
Stanley &, Quackenbosa p:: tents. 90. i — 473. 
Woolf process, Note?. 93. ii— 65. 85. 105; 94, i— 448. 
(Sco also Electrozone.j 
Etna, Pa.. Filter crib. 94, i--oS'J. 

Eureka, Cal., Filter gallery iwA v/ashlng device. 9.1. i — *330. 
Feed v.ater. (Se€ Feed wator p;nification; Locomotive bcilert- and 

fireboxes.) 
Filter beds. (See Filter bods.) 
Filter cribs. (See Filter cribs.) 
Filter .afarieile.-^. (See Filter galleiifs.) 
riltrc:tio-.i: 

Charcoal, l^i^e of. 90, ii— 83. 
Discus.sion by Allen H.izen. 05, ii — SO. 

Feasibility and cost of purifying badiy polluted water. (Ronovt 
by Mr. Hazen on Pas-.xic River i :]pplv oi: Jerscv Cicy.) 90, 
i— 222. 224. 
Lefort system of filtering river water. Trial Lit Nantes. ^'rnnc;j. Ml. 

ii— ♦52. 
Natural filtration for intake. 93, ii — 170. 
Rate of filtration. Device for registeriuir. Bv W. P. Mr'.son. 0;'.. 

ii— *451. 
Stone. Crushed Tripoli, Carthage, Mo. 05. i— 94. 
Value of filtration. 94, i— 8; 96, i— 373. 
(See also below. Mechanical filtration; Slow sand ninT^ion.) 
\ ( rt Smith, Ark., Settling and aerating basins. 98. ii — "lOT: 99. ■ -1S7. 
•■ verzing of water. Interesting facis ccncerning. F-v T. M. 1.^0 wn. 9!). 

i— 604. 
G.'iind Forks, North Dakota. Slow sand filtnition. 05. i— "-rui. 
^ f rmite process, same as Woolf process. 0', i — '-!-8. 
Holland. Slow sand filtration. 02, ii— *7l; f-.?. i -•220. 
liiuL^on. N. Y.. Slow spna riltr?tio!i. 04, i— :87. 
Mulron, Pa.. Filter ( -il: Oi. i— 3S6. 

• lio-.'. N. Y.. Aeration ;*i.vl :>!ow :■.: n(} Til! T-tion. 9-1, 1 •-v46^-. 
"i v>p.. UeTioval of: 

:*."te3i:in w-.'ll v/aier ■ -<■ )iie'^".>:-pi« :il fiUratiOii. Atlantic Higli'r.nd?. 

Asbnry Pj-k v:i-\ ' '.- vv.:.,i-i, N. ..;. 0>. i— ♦304. 
.VI wry T'Grk. X. J. ' ' ' -V\; Or. i— «:?«^4. 
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Water purification: 

Iron, Removal of: (Continued.) 

Charlottenburg supply, Two systems of removal. 95, ii — 147. 
Coke bed and sand filter, Use of. 95, 1 — ^231. 
Kiel, Germany, Treatment proved successful. 97, 1 — 263. 
Provincetown, Mass., Trial of coke breeze as a filtering material. 

97, ii— 124. 
Reading, Mass., Details of plant. 96, ii— *348. 
Jewell system. (See below, Mechanical filtration.) 
Kensington, Pa., Filter crib. 94, i— •SSB. 

Key port, N. J., Warren system of mechanical filtration. 96, i — ♦366. 
Lake Forest, 111., Jewell system of mechanical filtration. 96, i — 355. 
Lambertville, N. J., Slow sand filtration. By Churchill Hungerford. 

96, ii— •4. 
Laona, N. T., Slow sand filtration. Cells placed in reservoir. By E. A. 

Wilder. 98. i— •365. 
Lawrence, Mass., Experiment station. 93, i— 19; 93, ii — ^97, 254, 426, 
465; 94, 1—518. By G. W. Fuller. 94, ii— 271, 453; 99, ii— 400. 
Lexington, Ky., Jewell system of mechanical filtration. 96, i — 357; 98, 

i— 408. 
Little Falls, N. Y., Slow sand filtration. 99, i— ♦392. 
Locomotive boilers: 

Chemical process of We-Fu-Go Co.. Cincinnati, Ohio. 96, i — ♦406. 

European practice with chemical processes. 96, i — 156. 

Methods used by Chic, Mil. & St. Paul Ry.; N. Y., Chic. & St L. 

R. R.; Union Pacific R. R. 99, i— 411. 
Southern Pacific Ry., Port Los Angeles, Cal., Details of plant and 
chemical process. By Howard Stillman. 97, ii — ^356, 360. 
Lorain, Ohio: 

Bacterial test of mechanical filters. 97, ii— 278, 281. 
Jewell system of mechanical filtration. 96, i — 359. 
Louisville, Ky.: 

Experiments with four different processes. 96, ii — 97, 104. 
References to experiments at Louisville by Mr. Thompson in his 
report on the Philadelphia supply. Letters from Thompson. 
Davis and Long. 97, ii— 332. 
Report on Ohio River water. Lessons from experiments. 98, 
ii— 192, 269. 296. 
Macon, Ga., Various systems of mechanical filtration. 94, 1 — 8; 96, 

i— 354. 
Mechanical filtration: 

Compared with slow sand filtration. 99, 1 — 102. 

Continental system, Atlantic Highlands and Asbury Park, N. J. 

96, i— ^364. 
Cost of constructing and operating filters, compared with slow 

sand filters, Pittsburg experiments. 99, 1 — 124. 
Discussion. 90, i— 588. 
Jewell system in 20 cities. 96, i— ^354. 

(See also East Providence, R. I.; Lake Forest, 111.; Lexington, 
Ky.; Lorain, Ohio; Macon, Ga.; Niagara Falls. N. J.; Ot- 
tumwa, la.; Parsons. Kan.; Pittsburg, Pa.; Quincy, 111.; 
Rock Island, 111.; Royersford, Pa.; Terre Haute, Ind.; 
Waterloo, la.; Wilkes Barre, Pa.; Winchester, Ky.) 
Objections to coagulants. 93, ii — 212. 

Principal features of first class plant and estimated cost of filtra- 
tion. By E. B. Weston. 97, ii— 239. 
Warren system. (See Athens. Ga.; Augusta, Me.; Calais, Me.; 
Decatur, 111.; Durham. N. C; Keyport, N. J.; Oshkosh, Wis.; 
Pittsburg. Pa.; Winfield, Kan.) 
(See also Athens, Ga.; Atlanta. Ga.; Atlantic Highlands, N. J.; 
Asbury Park, N. J.; Augusta. Me.; Belleville, 111.; Bninswick, 
Me.; Burlington, la.; Burlington, Kan.; Calais, Me.; Carthage, 
Mo.; Cedar Rapids, la.; Chattanooga, Tenn.; Columbia, S. C; 

•*07, ii— 112" means "Year. 1807, second volume, page 112." 
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Water purification: 

Mechanical filtration: (Continued.) 

Council Grove, Kan.; Creston, la.; Danville, Pa.; Decatur, 111.; 
Denver, Colo.; Durham, N. C.; East Providence, R. I.; Key- 
port, N. J.; Lake Forest, 111.; Lexington, Ky.; Lorain, O.; 
Louisville, Ky.; Macon, Ga.; Minneapolis, Minn.; New Orleans, 
La.; Niagara Falls, N. Y.; Oshkosh, Wis.; Ottumwa, la.; Park- 
ville, Mo.; Parsons, Kan.; Pittsburg, Pa.; Providence, R. I.; 
Quincy, 111.; Rock Island, 111.; Royersford, Pa.; Terre Haute, 
Ind.; Washington, D. C; Waterloo, la.; Wilkes Barre, Pa.; 
Winchester, Ky.; Winfield, Kan.) 

Milford, N. T., Filter beds in the stream and at the reservoir. 97, 
11—359. 

Minneapolis, Minn. Mechanical filtration proposed. 94, ii — ^174, 397. 

Mount Vernon, N. T., Aeration and slow sand filtration. 94, ii — ^flSS. 

Nantucket, Mass., Slow sand filtration. 94, i— ♦SSG; 94, ii— 135, 171. 

New Orleans, La., Mechanical filtration plant. 94, ii — ^174. 

New York, Electrical treatment. Notes. 93, ii — 65, 85, 105. 

Niagara Falls, N. Y., Jewell system of mechanical filtration. 96, i — ^359. 

Ocean Grove, N. J., Experiments in removing iron. 94, i — 66. 

Oshkosh, Wis., Warren system of mechanical filtration. 94, i — 7. 

Ottumwa, la., Jewell system of mechanical filtration. 96, 1 — *358. 

Ozone. (See above, Electrical.) 

Parkville, Mo., Sedimentation and mechanical filtration. By Wynkoop' 
Kiersted. 99, ii— ♦388. 

Parsons. Kan., Jewell system of mechanical filtration. 96, i — 355. 

Philadelphia. (See Water supply, Philadelphia.) 

Pittsburg, Pa.: 

Experimental filter tank on concrete and expanded metal. Tests. 

Mr. Handy's letter. 95, ii— ♦390. 
Filter cribs in Allegheny River near Pittsburg. 94, i— 385. 
Filtration experiments. 97, i— 33, 321. 
Plans for water purification. 94, i — 61, 92. 

Report of Commission Combined system of sedimentation and slow 
sand filtration favored. 99, i— 123. 

Poughkeepsie, N. Y., Slow sand filtration. By C. E. Fowler, 92, i — 432; 

93. i— 456; 95, i— 420; 98, i— 179. 
Providence. R. I., Mechanical filtration. Experiments and report of E. 

B. Weston. 94, i— 544; 94, ii— 55, 133, 134, 173; 96, i— 256, 262, 

274. 

Provincetown, Mass., Removal of iron from ground water, Trial of 
coke breeze. 97, ii — 124. 

Quincy. III., Jewell system of mechanical filtration. 96, 1 — 356. 

Raton, New Mexico. Triangular trenches filled with filtering material. 

92. i— ♦374. 
Reading. Mass.. Removal of iron from water. Reports by FitzGerald 

and State Board of Health. 96, ii— ^348. 

Reservoirs. Covered. (See Reservoirs.) 

Ripley. N. Y., Slow sand filtration. By E. A. Wilder. 98, i— ♦363. 

Rock Island. III.. Jewell system of mechanical filtration. 96, i — 354. 

Rockford. 111.. Covered reservoir. 94, i — ^162. 

Royersford. Pa., Jewell system of mechanical filtration. 96, i — 356. 

St Louis, Mo., Slow sand filtration. 94. i— 388. 

Sand washer, Hudson, N. Y. 95. ii— ^170. 

Screen tanks. Wooden. California, Purification of water in storage 
reservoirs. 90. ii— ♦leO. 

Sedimentation, Observations and theories. By J. A. Seddon. 90, 1 — ♦31, 
♦98. 

Self-purification of rivers, Analysis of river waters. By P. F. Frank- 
land. 91. il— 218. 

Slow sand filtration: 

Biology of slow sand filtration. By Dr. Ad. Kemna. 99, 1—419. 
(*) denotes an illustrated article, (t) denotes an inset sheet. 
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Water purification: 

Slow sand filtration: (Continued.) 

Compared with mechanical filtration. 99, i — 102. 

Continuous and intermittent filtration. By G. W. Fuller. 94, 

li— 271. 
Cost and efficiency of filter beds. Discussion at Providence, R. I. 

94, ii— 55. 
Cost of constructing and operating filters compared with mechani- 
cal filters, Pittsburg experiments. 99, i — 124. 
Cost of filtration. Filter beds covered with masonry vaulting and 
with wooden roofs. Beds uncovered. By E. B. Weston. 97, 
ii— 239. 
Discussion. 94, i — 8. 
Experiments in Berlin. 90, i— 583. 
Fluctuations in the bacterial contents of filtered water. By Mrs. 

Percy Frankland. 96, ii— 71. 
Regulating rate of filtration. 93, 1 — 544. 

(See also Albany, N. Y.; Allegheny, Pa.; Ashland, Wis.; Berlin, 
Ger.; Berwyn, Pa.; Bethel, Conn.; Boston; Cincin., Ohio; Den- 
ver, Colo.; Grand Forks, N. D.; Holland; Hudson, N. Y.; Ilion, 
N. Y.; Lambertville, N. J.; Laona, N. Y.; Lawrence, Mass.; 
Little Falls, N. Y.; Lowell, Mass.; Milford, N. Y.; Mount Ver- 
non, N. Y.; Nantucket, Mass.; Pittsburg, Pa.; Poughkeepsie, 
N. Y.; Raton, N. M.; Ripley, N. Y.; Rockford, 111.: St. Louis, 
Mo.; Somersworth, N. H.; Stuttgart, Ger.; Washington, D. C; 
Waterville, N. Y.; Zurich, Switzerland.) 
Softening water: 

Archbutt-Deeley process. By Leonard Archbutt. 98, ii — ♦403. 
London & North. Ry., Crewe. 92, ii— ♦257. 
Plans and processes, Southampton, England. 92, i — 378. y380. 
Union Pacific R. R.. Oregon Short Line Division. Pennell inven- 
tion. 92, i— *578. 
Winnipeg, Manitoba, Plans for plant. 99. i— 341. 
Somersworth, N. H., Slow sand filtration. 98. ii— •358. 
Stuttgart, Germany, Slow sand filtration. By W. P. Mason. 93, 

ii— •451. 
Terre Haute, Ind., Mechanical filtration. 91, i— ^127; 96. i— 355. 
Turbidity records. Wash., D. C. 99, 11—373. 
United States, Filtering plants of American water-works. 90, II — 58, 

83, 
Waltham, Mass., Old Infiltration basin and new covered well and reser- 
voir. 93, 11—^497. 
Warren system. (See above. Mechanical filtration.) 
Washington, D. C, Experiments with slow sand and mechanical filters. 

Turbidity records. 99, il— 373. 
Waterloo, la.. Jewell system of mechanical filtration. 96, i — 354. 
Waterville, N. Y., Filtration. 94, 11-171. 

Wilkes Barre, Pa.. Jewell system of mechanical filtration. 96. i — *330. 
Wilmington, Del.. Upward filtration. Five filter beds supplemented by 
ducts and pipes for aeration and devices for adding iron to 
water. 98. ii— •146. 
Winchester. Ky., Jewell system of mechanical filtration. 96, I — 356. 
Wlnfield, Kan.. Warren system of mechanical filtration. 94, I — 8. 
Worcester. England, Anderson process. 92. II — 273. 
Worms, Germany, Filtering slabs composed of fused sand. 92, II — *231. 
Zurich. Switzerland, Slow sand filtration. 94, 11-^35. 
Water rates: 

Chattanooga, Tenn., Dispute over rates. 99, 11 — ^72. 
Company's rates. Court of equity need not Interfere. 95, 1 — 39. 
Denver. Colo., Suit between city and water company. 98, I — 128, 144; 

98, 11—46. 
Des Moines, la.. Fixed by city council. 92, i— 201; 95, ii— 304. 
Detroit, Mich.. Abolition of rates. 94, 1—71; 99. 1—416; 99. 11—65. 72. 
• '.»T. ii 11*2" Tioacs ■Yoar. 1S97. second volume, page 112." 
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Water rates: (Continued.) 
Evanston, 111. 94. i— 75. 
Grand Jlapids, Mich., Paying for water used for public purposes. 99, 

ii— 136. 
Lien on real estate. 95, i — 112. 
Milwaukee, Wis., New schedule. 99, ii— 39, 248. 
Public and private consumers: 

Grand Rapids, Mich., Paying for water used for public purposes. 

99, ii— 136. 
Injustice of making private consumers pay for water used for pub- 
lic purposes. 98, i — 160. 
Proper division of cost of supply when works are owned by city. 
97, ii— 360. 
Regulation of rates, Indianapolis, Des Moines and Newport. 92, i — ^201. 
United States and Canada, Family and meter rates of about 800 cities, 

1889-1890. 90, ii— 126, 147. 
(See also Water meter rates.) 

Water rights. International, Colorado River Irrigation Co. 93, ii — 485. 
Watersheds. (See Drainage area.) 

Water softening plants. (See Water purification, Softening water.) 
Water storage as applied to New England rivers. Water power possibili- 
ties. By J. H. Shedd. 99, ii— 94. 

Water supply: 

Albany, N. Y., Kinderhook Creek. Estimated cost. 93, i — 76. 
Amsterdam. Sand dunes as source of fresh water. 98, ii — 103. 
Asterionella in water: 

Brooklyn, N. Y., Report by Dr. Leeds. 97. ii— ♦IS. 

Effect upon public supplies. 99, i — 172. 
Atlanta, Ga., Chattahoochee River. By W. G. Richards. 92. i— 526. 
Australia, Coolgardie gold fields. Proposed supply from Green Mount 

hills. 98. i— •lOl, lis, 361, 373. 
Avon, Mass., Yield of springs. By L. E. Hawes. 96. ii — ^155. 
Bayonne, N. J., Driven wells. 94, ii— 223. 
Beaver Falls, Pa., Test of water bearing gravel for quantity and quality, 

by Harlow & Co., in 1894. 96. ii— *116. 
Birmingham, Ala., Difficulties in obtaining supply. 99. i — 336. 
Birmingham, England, Proposed supply. 91. i — 600. 

Boston : 

Examinations as to quality, taste, odor, and color. 93, ii — 265, 

340; 94, ii— 126. 
Metropolitan System, Notes. 95. i— 97, ^154; 95. ii— 25, 72; 97, 

ii— 349. 
Pollution by Framingham under drainage. 94, ii — 397, 409. 
Rainfall on the Pequannock. Croton and Sudbury drainage areas, 

1892-1895. 97, i— 138. 
Sudbury River watershed: 

Discharge. Feb. 7-26, 1886. 91, ii— 565. 

Flow, 1875-1890. Evaporation and rainfall. By F. P. Stearns. 
91, ii— 432. 

Yield, 1878-1890. 92, ii— ^366. 

Yield, 1875-1894. 95, i— 158. 
(See also Water- works. Boston.) 

Brooklyn, N. Y.: 

Additional supply. Three plans; Long Island, Housatonic and 

Ramapo and Walkill. Mr. White's report. Tables. 96, i— 109, 

119. 
Additional supply or use of meters. Appropriations. 94, ii — 37, 

52, 63. 
Driven well plants. 93, ii— 211. 
Improvements needed, Note. 98, ii — 177. 
Investigation of Long Island supply, Notes. 95, i — 217, 345. 
(*) denotes an illustrated article. (t) denotes an inset sheet. 
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Water supply: 

Brooklyn, N. Y.: (Continued.) 

LiUgaUon. 93, i— 97. 374, 375, 388; 93. 11— 1, 445; 97, 11—120; 99, 
1—129; 99, 11—249. 
.' Report by Dr. Leeds on bad taste and odor, summer of 1896. 97. 

11— •IS. 
Small supply In proportion to demands. 94, 1—430. 

Burlington, Vt, Changes proposed. "Concealment of the sanitary con- 
dition of cities." 92, 11-84. 

Butte City, Mont, Various schemes. 91, 1—194, 480. 

Canton, Mass., Sinking of well. Sheet piling and timbering used. 96, 
11— •210. 

Charleston City Ry. Co., Power house and car bam supply. Elevated 
tank. 97, 11— •421. 

Charlottenburg, Removal of iron. 95, 11 — ^147. 

Chicago: 

Improvements for World's Fair. 92, 1—407, 432. 
Pollution from sewage. Death rate. Notes. 96, 11 — 193, 209, 225, 
< Typhoid fever data from 1851 to 1892. By W. T. Sedgwick and 

**' Allen Hazen. 92, 1-200, 399, 404, 480; 93, 11-347, 354. 

Cincinnati, Ohio. Quality. Typhoid fever. Past and future supply. 

92, 11-81; 93, 1—116; 96, 1-219. 220. 
(See also V/ater-works, Cincinnati.) 

Cleveland, Ohio, Report on improvements by Rudolph Herlng and 

others. 96, 1—117. 
■ Clinton, la.. Artesian wells. 93, 11-341. 

Colorado Springs, Colo., History of developments and improvements. 

96, 11— tl31. 
Columbus, Ohio, Proposed storage reservoir and filtration conduit 

New Plans. 97, ii— 346, 394; 99, ii— 1, 8. 
Cumberland, Md., Pollution, by paper pulp mill. By C. Hungerford. 

98, 1—90. 

Denver, Colo., Notes on the new dam, filter plant and reservoirs. 97. 

1— •125. 
Dresden, Germany, Infiltration wells and pumping plant 99. ii — ^tl54. 

Duluth, Minn.: 

Minnesota canal. By A. R. Davis. 94, 1 — ^297. 

Supplementary system proposed. By W. H. Hoyt 94, 1 — 820. 

Typhoid fever. Manager of Duluth Water Co. Indicted for man- 
slaughter. 96, 1—81, 88. 
Europe, Notes on various cities. By Allen Hazen. 94, 11—447. 
Evansville, Ind., Polluted supply and typhoid fever. 95, 1—420. 
Fire purposes. Liability of city if insufficient. Decision of New York 

Supreme Court 94, 11—192. 
Florence. Italy. Proposed source and plans for aqueduct and reservoir. 

93, 1—265. 

Fort Collins. Colo., Canal. By F. T. Lewis. 94, 11—^289. 
Frackville, Penn., Interesting hydraulic problem. 94, i — 176. 
France, Law regulating use of water from rainfall, springs or streams. 

99, 1—237. 

Galveston, Texas, Artesian wells. 98, 1 — ^138. 

Golden, Colo., Increased supply. 91, 1 — •610. 

Ground water, Influence upon health. By Baldwin Latham. 91, ii — ^270. 

(See also Water supply, Underground.) 
Growths affecting water supply. By A. R. Leeds. 96, i — 375. 
Hamburg, Ger., Cholera epidemic. 93, 1 — 232. 
Hartford, Conn., 1891, Shortage of supply. 92, 1—513. 

Illinois: 

Quality, for steam boilers. Sources of supply on the line of the 

C, B. & Q. R. R. By J. A. Carney. 97, 1—358. 
State supervision proposed. 96, 11—432, 435. 
India, First public supply, Bombay, 1857-1858. 94, ii— 406. 
"07. ii— 112" means "Tear, 1897. second Tolume, page 112.** 
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Water supply: (Continued.) 
Indianapolis, Ind.: 

Experience with wells. 93, ii — 211. 

Pollution of White River by American Strawboard Co. 93, 11—325. 
Insufficient supply. Liability of city. Decision of New York Supreme 

Court 94, ii— 192. 
Iron in water. (See Water purification. Iron, Removal of.) 
Jersey City: 

Bids, Various notes on. 93, i— 121; 95, i— 185, 215, 256, •260, 261. 
273, 289, 313; 95, ii— 1, 17, 89, 95, 97, 104, 161, 249; 96. i— 329; 
96, ii— 33, 81, 88, 129, 193, 377, 384; 98, i— 32, 89, 137, 413; 98. 
ii— 46, 113, 369; 99, i— 91, 177, 293. 
f Contract declared invalid by State Supreme Court. 96, 1 — 65, 72. 

Criticism of Board of Commissioners. 94, ii — 525. 
Effect of pure water on typhoid mortality. Table covering a period 

of eleven years. 97, ii — 217. 
Filtration of Passaic River water. Report by Allen Hazen. 96. 

i— 222, 224. 
Pequannock watershed, Yield of. Report by C. C. Vermeule to 

Street and Water Ciommissioners. 96, 1 — 123. 
Plans for new supply. 95, i— 17, 49, 56; 96, i— 129, 145. 
Report by George W. Rafter to Jersey City Board of Trade and 

Vermeule's reply. 97, i— 45, 70. 
Specifications adopted April 20, 1896. Letters from C. C. Ver- 
meule. 96, i— 265, 288, 308, 323. 
': Specifications for permanent supply by Vermeule and Ferris. 97, 

ii— 223, 311, 321. 
Standard of purity. Contractor's opinion of specifications. 95, 

i— 65, 72, 91, 145, 361. 
Supply of northeastern New Jersey and the Jersey City bids, Re- 
view. 95, i— 273. 
(See also below, New Jersey; Newark.) 
Lead poisoning. (See Lead poisoning.) 

Lexington, Mass., Yield of springs. By L. E. Hawes. 96, 11 — *155. 
Liverpool. (See Water-works, Liverpool.) 
London: 

Early supply, Notes on. 91, ii — ^^9. 
Increase, 1870-1891. 92, i— 182. 

Notes on proposed London Water Commission. 91, i — 209. 
Public administration proposed. 90, i— 300; 90, 11—411. 
Long Island. (See above, Brooklyn, N. Y.) 
Los Angeles, Cal., Reservoir and other improvements. By William 

MulhoUand. 95, i— ♦37. 
Lowell, Mass., Driven wells. 93, i— 575; 93, ii— 254; 94, 1—518; 96, 

i— 184. 
Manchester, England, Notes. 93, 11-225; 94, 11-377. 
Manhattan, Kansas, Wells in bed of river. 91, i — 245. 
Massachusetts, Analysis of water, for State Board of Health. 93. 

i— 193. 
Meriden, Conn., Capacity of new reservoirs. 92, i — ^99. 
Milwaukee, Wis., Temperature of water of Lake Michigan drawn from 

new intake. 99, i— 22. 
Mount Vernon, N. Y., Laying of siphon. 93, 1 — ♦423. 
Needham, Mass., Yield of springs. By L. B. Hawes. 96, ii — ^155. 
New Jersey, State supervision. Ctovernor Abbett's message. 91, i — ^74; 
94, i— 368, 390, 411. 
(See also Water pollution. New Jersey.) 
New York: 
* First attempt to secure supply, 1774. 92, i — ♦483. 

' General discussion of supply for Greater New York. 96, 1 — 104, 

206. 
v Litigation. 94, 1—262, 265. 

•i^::l . (*) denotes an illustrated article, (f) denotes an inset sheet 
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Water supply: 

New York: (Continued.) 

Pollution and protection of the Croton supply. 91, ii — 191; 93, 

1—252. 
Ramapo Water Company's scheme. Discussion of New York's 

future supply. 99, ii— 121, 145, 240. 345, 361. 
Sanitary district, 1866 to 1870. 93 i— 482. 
Sanitary protection of sources. 93, i — 252; 94, i — 265. 
Newark, N. J.: 

Effect of pure water on typhoid mortallity. Table covering period 

of eleven years. 97, ii — 217. 
Pequannock River supply. Weekly flow for two years. 90, 

ii— ♦312; 93, ii— 6. 
(See also Water- works, Newark, N. J.) 
North Carolina. Legislation for the protectioi; of public supplies. 99, 

ii— 5. 
Ogden, Utah, New and old systems. Wooden stave pipe. By W. P. 

Hardesty. 96, i— ♦333. 
Ontario, Cal., Tunnel, Bodenhammer, not a great success. Extensions 

to tunnel proposed. By J. T. Taylor. 96, il — ^111. 
Philadelphia: 

Delaware River scheme. Proposed* contract with Philadelphia 

Water Supply Co. 96, ii— 1, 384. 
Discussion at Society meeting. 92, ii — 491, 539. 
Filtration experiments proposed. 96, i — 185. 

Mayor Ashbridge's opinion. Experts to investigate supply. Re- 
port from Mayor's Commission. 99. i-225, 232. 299; 99, ii— 201, 
230 249 291 
Notes on supply. 93. ii— 266; 94, i— 232, 485; 94. ii— 63, 223, 287; 

95, i— 329. 

Plants provided for filtration. Proposed contract with Quaker 

City Water Co. 99, i— 47, 49, 185. 
Private control sought and favored by the Councils. 98, i — 145, 

153, 169. 
Report by Allen Hazen to Woman's Health Protective Association. 

96, ii— 216, 218. 

Report by T. M. Thompson. References to Louisville experiments 
in filtration. Letters from C. R. Long and F. A. W . Davis. 97, 
ii— 328. 332. 
Report of J. C. Trautwine on filtration. City Councils expect im- 
possibilities. 98, ii— 225, 264, 296, 385, 416. 
Report of 1896. J. C. Trautwine*s plan for improving supply of 

West Philadelphia. 97, i— 162, 322, 328. 
Schuylkill Navigation Company's canal and water rights. 90, 

ii— 492. 
Schuylkill River. yO. i— 133; 91. ii— 412. 

Supply. 1874 to 1895. (From J. C. Trautwine's report.) 96. i— ♦ISS. 
Twelve plans submitted to City Councils. 97. ii — 7. 
Pittsburg, Pa., Notes. 93. il— 353; 94, i— 301; 95. ii— 316. 
Plainfleld. N. J.. Driven wells. 94, i— 153. 

Pneumatic pressure for isolated buildings. Steel tank of two compart- 
ments. 95. ii — 147. 
Protection of supply. Laws of various states. 93, ii — 175. 
Providence, R. I.. Notes. 93. i— 368; 94. Ii— 203, 259. 
Pueblo, Colo.. Proposed supply from underground flow through gravel. 

Redwood conduits. 91, i— ♦53. 
Purp w.'iter: 

"Dors i)uro water pay?" By W. P. Mason. 96. i— 373. 
E.st;i!)lishniont and conservation of public supplies. By W. T. 
Sedgwii'k. !»s. i— 103. 
Railways. Centnil stations for. Long Island R. R.. Wells near Jamaica, 
L. 1. By C. A. Hague. 9G, i— tll4, 120, 156. 
(See also Water purification. Locomotive boilers.) 

"97. ii 112- moane "Year. IS!)7, second volume. :>:'c;p 11?." 
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Water supply: (Continued.) 
Rochester, N. Y.: 

Evaporation observations. 98, i — 14. 

Hemlock Lake. Chemical and microscopical analyses. By G. W. 
Rafter. 92, i— 563; 92, 11—604; 95, i— 1234. 
Rockford, 111., New supply system, Centrifugal pumping plant. Rope 

transmission. 99, il — ♦IS. 
Saginaw, Mich., Source of supply. By W. R. Coats. 94, i — 415. 
St. Louis, Mo.: 

Chicago drainage canal. Effect upon supply. 98. ii— 241. 312. 353: 

99, 1—266, 270; 99, li— 49, 56. 
Filtration and quality of water. 94, 1—345, 388. 
Salem, Mass., Special reports. 94, i — 232. 
Salt Lake City, Utah: 

Details of system. By W. P. Hardesty. 96, ii— y258. 
Litigation. 98, ii— 65. 
Sau Diego, Cal., Development proposed. Municipal ownership. 96. 

ii— 83. 
San Remo, Italy, Relation of meter rates to death rate. 93. ii— 416. 
Sand and gravel beds. (See below. Underground.) 
Savannah. Ga., Artesian wells. 93, i— 1527; 93, ii— *4. 
Springs, Utilizing, for towns in Mass. By L. E. Hawes. 90 . 11-152, 

♦155. 
State supervision. 95, ii— 8; 99, i— 337. 
Storage basins. Value of. History of turbines. By Samuel Webber. 

95, ii— 370. 

Supplementary supplies, in England and India. 99, i — 421. 
Surface water. How to secure pure water from. 96, 1—407. 
Syracuse, N. Y.: 

Details of system. By T. McE. Vickers. 94. 11- 1480. 

Taste, Method of keeping water free from unpleasant taste. 99, 
1-336. 
Theaters. 94. i— 518. 

Toronto, Ontario: ^5^ 

Bacterial studies. By E. B. Shuttelworth. 94, 11—278. 
Investigation and report of Mr. Mansergh of London. 95. 11 — 200; 

96. i— 174. 205. 

Proposed gravity supply. 90. ii — 557. 
Typhoid fever. (See Typhoid fever.) 

Underground: 

Development of the West. George Manuel's report and L. M. Holt's 

paper. 95, 1-116, 120. 
Flow of underground waters. Effect of temperature on seepage of 

water. 98, i— 305, 422; 98, 11-26. 
Germany, Methods used to rid water of excess of iron. 93, 11 — 92. 
Influence of ground water upon health. By Baldwin Latham. 91, 

11—270. 
Method of ascertaining amount. 93, i — 16. 

Pollution, Possible sources of, Charlottesville, Va. 95, 1 — •242. 
Principles and conditions controlling movement of ground water. 

99, ii— 421. 
Pueblo, Colo., Proposed development of sub-flows in gravel beds 

of streams. 91, 1 — ♦53. 
Riparian rights. Long Island and Brooklyn controversy. 97. 

11-120; 99, i— 129; 99, 11-249. 

Sand and gravel beds: 

Beaver Falls, Pa., Tests of water by Harlow & Co. in 1894. 

for quantity and quality. 96, ii — •116. 
Can the "underflow" be utilized for irrigation? Western 

States. By W. W. Follett. 93, 1-332. 
Long Island beds. 94, ii— 428. 430; 95, 1-11. 
t*) <?c:-.ores an illustrated article. O) denotop an fn?rt sheet. 
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Water supply: 

Underground : (Continued. ) 

Springs in Massachusetts. By L. E. Hawes. '96, ii — 152, *155. 
(See also Cribs; Filter galleries; Wells.) 
United States, Sources, modes of supply and filtration of public sup- 
plies. Summary by Benj. H. Flynn, Columbus, Ohio. 98, ii — 9. 
Venice, Construction of wells. 93, i — ^530. 
Versailles, Paris, Notes. By J. T. Fanning. 91, i — 422. 
Waterbury, Conn., Value of state survey in planning for new supply. 

95, i— 299. 
West Riverside, Cal., Development of system. 93, ii — ^245. 
World's (Columbian Exposition. (See World's Columbian Exposition.) 
Zurich, Switzerland. 94, i—t34. 
(See also Fire protection; Forests and forestry; Wells.) 

Water supply and electric light plants: 
St. Bernard, Ohio. 94, i— 232. 
Zurich, Switzerland. 94, ii— 134. 

Water tanks: 

Babylon, N. Y., Compressed air maintains and regulates pressure in 
storage tanks. 97, ii— •429. 

Canadian Pacific Ry., Understructure of 40,000-gal. tank. 90, i— •488. 

Chimney utilized as support for elevated tank, Patented in Aachen, 
Ger. 98, i— •287. 

Compared with standpipes, relative safety of the two types of struc- 
ture. 95, i— 353. 

(Compressed air for maintaining and regulating pressure, Babylon and 
Southampton, N. Y. '97, ii— •429. 

Curved steel bottom, Ambala, India. 97, i — ^31. 

Fairhaven, Mass., Cone-shaped bottom. 95, ii — •155. 

Fall River, Mass. 93, i— 322; 98, ii— 19. 

Hemispherical bottom, Johnson & Flad. 91, ii — ^135. 

Iowa State Agricultural College, Elevated tank. By A. Marston. 98, 
i— •371. 

Jacksonville, Fla., Elevated tank. By R. N. Ellis. 99, i— ^258. 

Liverpool, Vyrnwy aqueduct. 91, ii — •331. 

Laredo, Texas. By. Edward Flad. 94, i— ^206. 

Monier construction, Colbe, Germany. 99, i — ^87. 

Mt. Pulaski, 111., Pipe connections. 98, i— ^367. 

New London, Conn., Elevated, on iron trestle. 93, i — 65. 

Notes on water tanks. By F. C. Coffin. 93, i— 1245. 

Ocean City, N. J., Failure of wooden tank. 99, ii— 265, ^354. 

Salem, S. D., Failure. 94, Ii— 114. 

Southampton, N. Y., Compressed air maintains and regulates pressure 
in storage tanks. 97, ii— ^429. 

Standard tanks, Discussion at convention of Railway Superintendents. 
96, ii— 288. 

West Farms, New York, Accident. 93, ii— ^216, •256. 

Ypsilanti, Mich., Elevated reservoir. 90, i— ^439, 469. 

(See also Standpipes; Water towers.) 

Water towers: 

Brooklyn, N. Y., Prospect Park reservoir. 91, i — ^122. 

Dwight, 111., Steel and slate, for private supply. Combination water, 

windmill and observation tower. 97, i — ^322. 
Greenville, Ohio. 94, i— ^474. 

Lena, 111., Failure of masonry. 96, i — 40, ^45, 92, 137. 
Lexington, Ky., Marble tower for private supply. 97, i — •322. 
Lyle, Min., Galvanized steel. 96, i— •112. 
Marshall, Minn., Failure. 98, i— 33, 70. 
Massachusetts towers. 92, ii — 225. 

Montezuma, la.. Gin pole used for erecting tower. 96, i — *1S, 
Parkersburg, Iowa. 95, i — •34. ' 

Pullman, 111. 93, i— ^26. 

"07, ii— 112" means "Year, 1897, second volume, page 112." 
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Water towers: (Continued.) 

Steel, Galvanized, Lyle, Minn. 96, i— •112. 

Warren, 111., Masonry tower for public water supply. 97, i — ♦322. 

Worms, Germany, Elevated tank. 92. 1— ♦162. 

Yonkers, N. Y., Masonry tower enclosing steel standpipe. 92, 1 — ^494. 

(See also Standpipes; Water tanks.) 
Water towers. Air cooling, Theoretical discussion. By W. A. Mosscrop. 

99, ii— 22. 
Water waste prevention: 

Detroit, Mich., Work of inspectors. Summary, 1888-1890. 91, 1—390. 

Drought and water waste. 99, i — 416. 

ETvanston, III., Maddock's investigation. 94, 1 — 73. 

Influence of water filtration and sewage disposal. 99, ii — ^24. 

Legal decision. 92, i— 255. 

London, New River Co. and Deacon waste meter. 94, ii — 127. 

Memphis, Tenn., Use of waterphone for detecting water waste. 99, 
i— 7. 

New Bedford, Mass., Methods employed. 95, ii — 283. 

Philadelphia, Discussion by Mr. Trautwine. 96, i— ^138. 

Reports from 72 cities. Tables. 94, i — 55. 

Sewer flushing tanks, Improper use of. 99, ii — 172. 

Washington, D. C, Deacon meter. 99, ii — 39. 

(See also Water consumption; Water meters.) 
Waterways: 

Artificial, Effect of depth. Cost of transportation between Chicago 
and New York. 95, ii— 232, 

France, Statistics. 95, ii— 113. 

Illinois, Bill concerning waterways. 95, ii — 25, 56, 61. 

Rotterdam, Improvements. By W. G. Triest, Jr. 94, ii — ^t359. 

(See also Canals; Rivers.) 

Water wheels: 

Cascade, Results of tests. 97, ii — ^27. 

Cazin. Cazin-Libby discussion. 97, {—♦326, 395; 97, ii— ^74. 
Compared with turbines. Why has the evolution of water wheels fol- 
lowed on the line of pressure instead of impulse? By John 
Richards. 92, 1—530. 
Cost of running and their economy in connection with water-works 
systems, Motors at Little Falls, N. Y. By S. E. Babcock. 91, 
i— 393. 
Direct-connected to dynamos, Columbus, Ohio, water-works pumping 

station. 9, ii— ^423. 
Governors: 

Danger from use of oil under pressure. Fire at Palmer, Mass. 98^ 

i— 266. 
Electric governors. 94, i — 367. 
Electro-mechanical, "Giesler." 96, 1— ♦276. 
Horse-power, Diagram for determining. 98, i — 146. 
Impulse wheels: 

Hug, Results of tests. 98, ii— ^327. 

Theory of, and its application to their design. By R. T. KlngsfordJ 

98. ii— ^37. 
30-foot diameter, Cobb patent 98, ii— ♦253. 
LefPel, Niagara Cataract Construction Co. 93, ii — 305. 
Nozzles, Efficiency of, for small motors. Tests. By A. B. Ilsley and 

H. R. Thurston. 96, i— ♦266. 
Old-time wheels. 93, i— 372; By W. W. Christie. 99, Ii— t394. 

Pelton: 

Comstock mines, Virginia City, Nev., under 2,100-ft. head. 92, 1 — 

538, 610. 
Drawbridge operated by, Neches River, Tex. 94, ii— 1266. 
Invention, Curious story of. 92, ii — 135. 

(*) denotes an illustrated article, (t) denotes an in«et sheet. 
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Wai(:r Vv heels: 

I '01: on: (Continued.) 
Large wheels: 

Alaska-Treadwell mine. Douglass Island, Alaska, Air compres- 
sing plant, 98, i— ♦IBl. 
North Star Mining Co.. Cal.. Compressed air power plant, Effi- 
ciency. 95, ii— 1405; 96, i— 274. 
Pelton wheel and Atkins' turbine patent. 92, ii— •592. 
Principles of construction. Multiple nozzle. Tests of wheel. 92, 

i— •172. 
Speed governor. Electric rotary drills on tunnel work in Prance. 

97, ii— ^53. 
Water power electric plant. 93, i — •493. 
:it;c'pd regulation, Elements of design favorable to. By A. V. Garratt. 

99. ii— •51, 139. 
rudorshot wheels. Efficiency of. 97. i — 347. 
Vniied States, Number of wheels in use. Improvements suggested. 

93, ii— 406. 
(See also Turbines.) 

Water-works: 

Addison, N. Y., Construction of wells. By H. F. Labelle. 95. i— neS. 
Allegheny, Pa., Appropriations for improvements. 95, i — 129. 
Alliance. Ohio. Reconstruction. By L. L. Tribus. 94, i— ^489. 
Amsterdam, Netherlands, Supply from the Vecht. 90, i — 369. 
Athens. Ga.. Bonds declared valid. 93, i— 15, 130. 
.At^Tnta, Ga., Supply from Chattahoochee River. By W. G. Richards. 

92, i— 526: By Joel Mable, 95, i— •330. 
.'. ii.Dtlu. Texas. (See Dams, Austin.) 
lijittlo (^reek, Mich., Statistics. 1889-1892. 93, i— 141. 
He-iin, Germany, Notes from 1890 report. 93, i — 549. 
Hiimingham, Ala. By W. J. Milner. 92. i— •368. 
FJlooraington, 111., Pohle air lift pumping plant. 96, i— •122. 
Bogota. Notes. 91, ii— 59. 
Bombay, India. 91, i— 502; 92, i— 505, 646. 
Winston: 

Contracts, Information regarding. 99, i — 145. 

Mystic station. 94. ii— tl76. 

Nashua aqueduct. 96, i— rSS; 97, i— 1114, 151. 

Notes from 1895 report. 95. ii- 282. 

Progress made on new works. '*Notes awheel." 98, ii — 234. 

Reservoir embankment. By Desmond FitzGerald. 94. i — ^203. 

Southborongh dam. 93, ii— 23; 95, i— 1230; 97, i— ♦130. 

Special castings, Uniformity in. 93, i — •i-579. 

Stony Brook conduit. Design of extensions. 98. ii — 11. 

Tunnel lined with concrete. 94, i— 123. 

I See also Water supply, Boston.) 
Brooklyn: 

Extensions. Baldwin storage reservoir. 91. i — 1225. •5-440, 1546; 91, 
ii— 174. 

Millburn pumping station. 91, i — 546. 

Iiupiome Court decision. Plant of Long Island WV.ter Co. to be 
transferred to city. 97, i— 273. 
HiiUnlo. N. Y., Notes. 99, ii— 200. 
Butte City, Mont, Improvements. By J. H. Harper. 93, i — •e. 

(See also Dams. Butte City.) 
Cambridge, Mass., Notes. 96, i — 408. 

Canada. Statistics, Growth and condition. Public and private owner- 
ship. 90, i— 613; 90. ii— 13; 91. ii— 515, 541. 568. 615; 92, i— 83; 

94. ii— 11: 97. i— 265. 
Chicago: 

Cost of pumping water. 1894. By S. G. Artingstall. 95, i— 358. 

Gen'^ral description. 93. i — 438. 

(See also Tunnels, Chicago water-works.) 

•■!^7. ii- ITJ' inear.s "Vir.r, iy»7. ?c ond voli:i::e. page 112." 
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Water-works: (Continued.) 

China and Japan, Notes. 90, i — 219. 
Cincinnati, Ohio, New works. 98, ii— 1354. 

Cleveland, Ohio. (See Pipe laying. Submerged pipe; Tunnels, Cleve- 
land water- works; Water supply, Cleveland.) 
Colombo, Ceylon, Proposed scheme for new works. 91, i — 57. 
Colorado, Power of municipal corporation. 93, i — 10. 
Colorado Springs, Colo.. History of development and improvements. 

96. ii— tiai. 
Columbia, Mo., Notes. By Hiram Phillips. 94, i— ♦477. 
Columbus, Ohio, Brief account of works. 99, i — 336. 
Constantinople, Ancient works. 92, ii — 5. 
Construction. Power of city. 96, i — 39. 
Council Grove, Kan. By L. L. Tribus. 98, ii— ♦372. 
Covington, Ky. 90. i— 1439, t458. 
Cuba. 93, i— 86. ♦134: 94. i— 461. 
Curazoa. West Indies. Artesian wells. 96, i — 53. 
Deansboro. N. Y., Small plant for village of 300 inhabitants. 96, ii— 

336. 
Delaware. Ohio, Municipal ownership proposed. 99, i — 176. 
Denver. Colo. 90, i— 534; By W. P. Allen, 93, ii— ^169. 
Des Moines, la.. Municipal ownership defeated. 98, ii — 46, 160. 
Detroit. Mich., Finances. 90, ii— 192; 94. i— 72. 

Dresden, Germany, Infiltration wells and pumping plant. 99, ii — tl54. 
Duluth, Minn.: 

Municipal ownership. City to purchase combined gas and water 

plant. By Henry Truelsen, 97, ii— 392, 394; By W. B. Patton. 

98, i— 43, ^282; 98, ii— 81. 
Purchase of plant of private company. 94. ii — 265. 364; 95. ii— 209, 

262. 
Evansville, Ind., Notes. 93. ii— 85, 325; 94, i— 41. 
Financial management of water-works. 96, i — 375, 407. 
Fire service. (See Fire protection.) 
Fort Ethan Allen, Vt., Artesian wells and pumping machinery. By J. 

M. Evans and F. G. Cudworth, 95, i— •350; 95, ii— 60. 
Fort Worth. Texas. 95. i— 20. 
Framingham, Mass. 96, i — 42. 
Franchises. (See Franchises.) 

Gainesville. Ga., Municipal ownership. 94. ii — 419. 
Jrermany, Gas motors, Results obtained in eleven different cities. 96, 

i— 343. 
Gouverneur, N. Y. 91, i — 89. 
Hamburg. Germany. 95, ii — 160. 
Haverhill. Mass., History of the Haverhill Aqueduct Co., 1801-1892. 

93, ii— 166. 
Hollister, Cal., Water conducted from Pescadero Creek. By C. E. 

Grunsky. 97. i— ^274. 
Ilion. N. Y. 94, i— 1466. 

Indianapolis, Ind., Municipal ownership discussion. 98. ii — 359. 
Intakes: 

Alliance, Ohio. By L. L. Tribus. 94. i— ♦489. 
Anchor ice: 

Chicago, Contrivance for removing ice. 91, i — ^622. 

Evanston, 111., Falcon's rotary strainer. 95. i — 33. 

Whiting, Ind., Attempt to avoid trouble. 94. ii — ^4. 
Buffalo, N. Y., Mr. Guthrie's recommendations. 95. i — 309. 
Burlington, Vt. 94, i— ^512. 
Chicago: 

Detailed description of tunnels. By Bernhard Feind. 90. ii — 
12 83. 

Four-mile tunnel. By Bernhard Feind. 92. ii— ♦236, ^243, 282; 
93, i— 49; 94, ii— 103, 309. 

J*> Omc'ics an illustriiled 'l^tfcle. (J) denotes an In«et sheet. 



316 WATEr.-WORXS. 

Water-works: 
Intakes: 

Chicago: (Continued.) 

Northeast tunnel. 99, 11— tl39. 

Northwest tunnel, Intake crib. Accidents. 97, 11 — 144; 98, 1— 

89, 249. 
One-mile tunnel extension. 95, 11 — 129. 

Sixty-eighth Street By John Erlcson. 94, i— 1452; 94, 11— 
♦77; 98, 1—49. 

Clearing of Intakes, Parkersburg, West Va. By Frank Schefold. 

93 11—499. 
Cleveland, Ohio, Tunnel. 93, 1—284; 94, 11—377; 98, 11— t82. 
Cooperstown, N. Y., Replacing old pipe with new. 94, 11 — 265. 
Cover valve, Butte City, Mont 92, 11— ♦584. 
Brie, Pa., Cast Iron pipe line. By W. C. Brough. 95, 11— 1373; 96, 

1—42. 
Jackson, Miss., Hinged pipe. 93, 11 — ^48. 
Lake Michigan, Dangers to Intakes. 93, 1 — 555. 
Milwaukee, Wis., Tunnel construction. Flooding of tunnel. 90, 

11— ♦366; 92, 1—425; 93, 11—325; 94, 1—251; 95, 11— tl87. 
Minneapolis, Minn., Inlet tower. 97, 11 — ♦IH. 
Natural filtration. Horizontal well system. 93, 11 — ^176. 
New Whatcom, Wash., Laying of wooden pipe. Failure of steel 

pipe. By C. M. Adams. 95, 1—^343, 422. 
Portland, Me., Submarine pipe laying. 93, i — 16. 
Rochester, N. Y., Hemlock Lake. Flexible joints. Overflow tower. 

95, 1— 1234; 96, 1—296. 
St Louis, Mo., Inlet tunnel and tower. 91, 11— 14; 92, i— ^168; 94, 

11— ^126. 

South Milwaukee. Wis., Cast iron crib. 94, 11—^70. 

Strainers for excluding anchor ice. Falcon. 93, I — ♦309; 95, i — 33. 

Syracuse, N. Y., Laying of 54-ln. steel pipe. By W. R. Hill, 93, i— 

♦569; By T. McE. Vlckers, 94, 11— 1480. 
Toronto, Ont, Brick tunnel 6Vi ft. diameter. 93, 11—365. 
Whiting. Ind. Anchor ice. By C. McLennan. 94, 11—^4. 
Zurich, Switzerland. 94, II— 134. 
Kansas City, Mo.. Notes. 94, 1—189; 94. 11-37. 
Laboratory at Wilkes-Barre, Pa. 99, 1—248. 
Leadville, Colo., Notes of an engineer. 98, 11 — 331. 
Little Falls, N. J., East Jersey Water Co., Pumping and power station. 

99, 11— 166. 
Liverpool, Lake Vyrnwy, History of work. 92, 11 — ♦146, 156; 93, i— 84; 

94, 11—280. 
Los Angeles, Cal., Depreciation in the pipe system. Estimated value 

of works. 97, 11—81; 99, 1—283. 
Lowell, Mass.. Driven wells. 95, 11 — 283. 
Manchester, N. H., New. high service supply. 95, 11 — ^148. 
Marlborough. Mass., Pumping station. By B. R. Felton. 93, 11 — ♦16. 
Memphis, Tenn., Connecting artesian wells with tunnel. 93, 11 — 212. 
MUwaukee. Wis.. Intake tunnel. 90, 11— ^366; 92, 1—425; 93, 11—325; 

94, 1—251; 95. 11— tl87. 
Minneapolis, Minn., Improvements, Inlet tower. 94, 11 — 130, 174, 397; 

97. 11—^114. 
Monson, Mass. 98, 11—192. 
Montreal, Cost of pumping. Water meters. Water consumption. 93, 

1—7. 
Municipal ownership. (See Municipal ownership.) 
Newark, N. J.: 

Condemnation of land, Supreme Court decision. 92, 1 — 58. 
Qeneral description. 93, 1 — 559. 

New system developed by East Jersey Water Co. 91, 11 — ^96, ♦112, 
♦140. 
"07. 11—112" means "Yeer, 1807, second volume, page 112." 
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Water- works: 

Newark, N. J.: (Continued.) 

Report of engineers. Storage capacity. Reply of East Jersey Water 

Co. to engineers' report 92, i— 203, 251, 345. 
Steel pipe line: 

Carrying capacity deficient. Letters of Clemens Herschel, 

Rudolph Hering and E. S. Gould. Interview with J. T. 

Fanning. 95, ii— 415; 96, 1—59, 74. 

Controversy concerning the design of riveted conduits and the 

'^ gagings of the Rochester conduit in 1876. By E. Kuich- 

ling, J. W. Tubbs, Rudolph Hering and Clemens Herschel. 
97, 1—344, 347, 348. 
General description. 93, 11- 124. 
Leak, Jan. 26, 1895. 95, i— 65. 
Various notes. 96, i— 33, 49, 56, 59, 81, 113. 
Newburyport, Mass., Franchise, Can city escape paying for? 98, i — ^160. 
Norwich, Conn., Notes. 93, ii— 341. 
Ocean Grove, N. J., Pohle air lift pump, twenty driven wells. 96, i — 

♦23. 
Ogden, Utah, Description of old and new systems. Wooden stave pipe. 

By W. P. Hardesty. 96, i— •333. 
Ottawa, 111., Artesian wells. Submerged pipelaying. 95, i — ^254. 
Parkersburg, W. Va., Clearing of intake. By Frank Schefold. 93, ii — 

499. 
Peoria, 111.: 

Details of reservoir, standpipe, chimney, pumping station. 92, 

ii— 126, t58. 
Supplemental pumping plant. By D. H. Maury, Jr. 98, i — tl9. 
Philadelphia. (See Water supply, Philadelphia.) 
Pittsburg, Pa., Notes. 94, ii— 163; 95, i— 129. 

Plainfleld, N. J., Difficulties of the Water Supply Co. 91, i— 473, 666. 
Providence, R. I.: 

Cost of construction, 1869, 1872 and 1892. 93, i— 369. 
Fire supplies. Rules for use of private supplies. 97, ii — ^279. 
Review of tendencies in water-works practice, 1897. 97, i — ^232. 
Ripley, N. Y., Construction of tunnel. Filter plant. By E. A. Wilder. 

98, i— ♦363. 
Rochester, N. Y., Steel conduit, Hemlock Lake supply. 95, i — 1284; 

96, i— 296. 
Rock Island, 111., Notes. 97, ii— 337. 
St. Louis, Mo.: 

Chimney for the low service extension. 94, ii — ♦68. 
Inlet tunnel and tower. 91, ii— 14; 92, i— ^168; 94, ii— ^126. 
Notes. 94, i— 238, 280, 323. 

Settling basins for low service extension. 91, 1 — 1380; 95, ii — ^♦302. 
Salt Lake City, Utah, Details of supply system. By W. P. Hardesty. 

96, ii— 1258. 
San Antonio, Texas, Notes. 93, i— 193; 94, ii— 71, 103. 
San Diego, Cal., Plans, Municipal ownership. 96, ii — 83. 
Sheffield, England. By E. M. Eaton. 90, 11—249. 
Southampton, England, Water softening plant. 92, i — 378, t380. 
Steelton, Pa., Transfer from private to municipal ownership. 99, ii — 

401. 
Sydney, N. S. W., World's Fair exhibit 93, 11-159. 
Syracuse, N. Y.: 

Intake pipe. Laying of. By W. R. Hill, 93, i— ^569; By T. McE. 

Vlckers, 94, ii— 1480. 
Municipal acquirement. Description of plant and estimated values. 
By S. E. Babcock. 93, ii— 207, 236. 
Tacoma, Wash., Notes. 93, ii— 1; 94, ii— 280. 
Terre Haute, Ind., Direct pumping system unsupplemented by storage. 

Record for 19 years. 95, ii— 122. 
Topeka, Kan., Municipal ownership voted for. 98, ii — 336. 
; (*) denoCes an illuatrated article, (t) denotes an Inset sheet 
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Water- works: (Continued.) 

Troy, N. Y.. Cost of operating for 12 years. 93. ii— 341. 
United States, Statistics. Public and private ownership. Tabulated 
summaries. 90, i— 613; 90, ii— 13; 91, ii— 515, 541. 568. 615; 92, 
i— 83; 97. i— 265. 
Utah mining district. High pressure supply. 95, ii — 91. 
West Reading, Pa., Rife hydraulic rams. 96, ii— •429. 
Wilkes-Barre, Pa., Laboratory of Spring Brook Water Supply Co. 99, 

1—176, 248. 
Willoughby, Ohio. Notes. 93, i— 82. 

Winnipeg, Manitoba, Softening plant proposed. 99. 1 — 311. 
Yonkers. N. Y., Statistics. 1877-1889. 90, ii— 184. 
York, Pa., Improvements. 96, ii — *151. 
Ypsilantl. Mich. 90. i— ♦439, 469, 518. 
Zurich, Switzerland. 94, ii— 134. 

(See also Dams; Reservoirs; Water pipe; Water supply; etc.) 
Water- works franchises. (See Franchises.) 
Water-works engineers. The practice of. 90, i — 277. 
Watering trough, Rockford, III., Sectional. 97. ii— •310. 
Wave motors: 

Experiments in San Francisco, Cal. 92, i — 564. 
Gerlach motor, Experiment at Capitola. Cal. 96, i — 216. 
Wave pressure on exposed structures. 90, ii— 212, 259. 442, ♦444, 466, ♦510, 

♦554. 
Waves of the ocean, Utilization of power. 92, i— 125. ^564: 94, i— 70. 
Weather: 

Kite observations by U. S. Weather Bureau, 1897-1898. 99. ii— 47. 
New York City, Observations during 1890, 1891 and 1892. 91, i— 90; 92, 

ij 21* 93 i 359. 

Warm winter' weather of 1889 and 1890. 90. i— 421, 426, 449. 
(See also Rainfall.) 
Weather tables. 90, i— 66, 177, 259. 417, 498, 595; 90, ii— 64, 162, 262, 358, 
470, 558; 91, i— 69. 189. 308, 385, 504, 625: 91. 11—85. 187, 271, 396, 
523, 599; 92, i— 115, 209, 285, 388, 521, 641: 92. ii— 69. 179, 406. 
501; 93, i— 22, 117, 237, 313, 404, 473. 621; 93, ii— 81. 198, 261. 341, 
401. 501; 94. 1—96, 184. 352. 436; 94, ii— 18, 71. 151, 280. 371. 446; 

95, 1—32, 80, 128, 207, 280, 344; 95, ii— 16. 64. l.^o. 219. 285. 366; 

96, i— 7, 55, 144. 203, 271. 367; 96, ii— 15, 59. 160. 204. 287, 351, 
423; 97, i— 126. 135, 192. 263. 308. 39fi: 97, ii— 96. 127, 271, 351, 
398; 98. i— 47, 127, 184, 255. 328. 401: 98. ii— 55. 112. 247, 278. 343, 
424; 99. i— 48, 119, 176. 247. 324, 395; 99. 11-48, 110. 192, 280. 

Weeding railway tracks by electricity. Illinois Central R. R. 94, ii — 237. 

Weeks. Joseph D.. Biographical sketch. 96, i — t35. 

Weighing cars on a gravity track. Chic. Lake Shore &. Eastern Ry. 99, 

ii— ^186. 
Weights and measures. (See Measurements: Metric system.) 
Weirs : 

Adjustable distributing. Pope design. By J. B. Pope. 96. ii — ♦371. 

Chenab Canal. India. By L. F. MacLean. 94. i— ♦434. 

Designs for movable weirs. 90, ii — ^335. 

Floating, for measurinpi; irrigation water. San Bernardino Valley, Cal. 

99. ii— *148. 
Irrigation excess weir or spillbox. Foote weir modified. 99. ii — ♦271. 
<See also Dams; Hydraulic formulas.) 
Welding. (See Fleet ric wrlding; Rails. Welded.) 
Wellington. A. M.. Obituary. 95. i— 1337. 
Wells: 

Addison. N. Y.. Construction described. By H. F. Labelle. 95, 1— nSS. 
Artesian wells: 

Analyses of water. 93, ii— 268. 

As a source of water supply. 93, ii — 211. 

Camden, N. J. 99. i— 297. 

•'*M. ii—^VS' means 'Year. \SV7. sc<jond volume, page 112." 
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Wells: 

Artesian wells: (Continued.) 

Charleston, S. C, 1,970 ft. deep. 91, i— •331. 

Chatham and Madison. N. J. By L. L. Tribus. 99, ii— •92. 

Clinton, la. 93, ii— 341. 

Colorado desert, Note. 93, i— 339. 

Dakota report of state engineer, Notes. 94, i — 293, 313. 

Deepest wells in the world. 93, i — 121. 

Denver, Colo., Effect of wells on each other. 95, ii — 277. 

Galveston, Texas. 92, ii— •122; 98, i— •138. 

Hawaiian Islands. By C. H. Kluegel. 93, i— 8. 

Iron, Removal of, by mechanical filtration, Atlantic Highlands, 

Asbury Park and Keyport. N. J. 96, i— *364. 
Irrigation by wells. (From Census Bulletin.) 92, ii — 342. 
Maryland, Notes. 94, i — 177. 
Memphis, Tenn. 90, i — 437. 

New Jersey, Asbury Park and Ocean Grove. 94, i — 66; 96, i — •364. 
Ottawa, 111. 95, i— 254. 
Pennsylvania, Notes. 94, i — 177, 

Pohle air lift pump, Test of. By L. B. Merriam. 94, ii— •27. 
Providence, R. I., Proposed water supply. 94, ii — 203, 259. 
St Augustine, Fla., Ponce de Leon well. 92, i— ^182, •328. 
San Antonio, Texas. Notes. 94, ii— 71, 103. 
San Bernardino, Cal., Notes. 93, ii— 260. 
San Jacinto, Cal., Pumping experiments. 96, ii — 250. 
Savannah, Ga. 93, i— 1527; 93, ii— ^4. 
South Dakota, Notes. 92, i— 593. 

United States, Number and distribution. 91. i— 172. 248. 305, 315. 
World's use of artesian wells. 91. i — 468. 

Canton, Mass., Timbering and sheet piling used in sinking large supply 
well. 96, ii— ^210. 

Drilling plants: 

Chicago exhibit. 93, ii— 326. 
Galveston, Texas. 92, ii— ^122. 
Portable plant 92. ii— •572. 
Driven wells: 

Brooklyn, N. Y., Supplementary water supply. 93, ii — 211. 

Fremont, Neb., Godfrey system. 91, ii — *442. 

De Kalb. 111., Deep wells and Downie pumps. By D. W. Mead, 95, 

ii— 228. 
Driven wells versus open wells. 94, ii — 515. 
Lowell, Mass.. Experiments. 94, i— 518: 94, ii— 83; 95, ii— 283; 98, 

ii— 192. 
New Utrecht, N. Y. 94, ii— 171. 
Ocean Grove. N. J.. Notes. 96, i— 23. 
Plainfleld, N. J. 94, i— 153. 

Schuyler, Neb.. System of 26 wells. 92. ii— •199. 
Suction main. Air difficulty, Method of dealing with, at Lowell, 
Mass. 95, ii— 283. 
Filter wells, Denver, Colo. 94, i— ^84. 
Indianapolis, Ind., Experience with wells. 93, ii — 211. 
Infiltration wells, Dresden, Germany, Additional supply works. 99, 

ii— tl54. 
Lining and curbing, Blocks of concrete. 93, i — 501. 
Reinforcement of wells. Driving tubes into bottom of well. By G. D. 

Hiscox. 93, i— ^129. 
Temperatures at great depths. Observations made at different places. 
97, i— 389. 

Timbering and sheet piling used in sinking. Canton. Mass. 96. ii — •210. 
Tubular, Horizontal, South Haven, Mich. 93, 1— ^452. 
Venetian wells. Method of construction. 93, i — 530. 
Wash,, D. C, Analysis of water. 91, i— 550. 

(•) denotes an Illustrated article. {'>) denc^fps an insf-t Fheet, 
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Wells: (Continued.) 

Waters of varying characters at different depths in the same well. Bj 

W. P. Mason. 97, i— 267. 
Wheeling, W. Va., Temperature in well 4,500 ft deep. 91, ii— 246. 
Yield of wells sunk in permeable soils. 91, 1 — ^269. 
(See also Water supply, Underground.) 

Westlnghouse Air Brake Co.: 

Litigation. 93, i— 91; 93, ii— 414, 425, 465; 94, 1—15; 94, ii— 342, 346, 

411; 95, i— 6, 8, 171; 95, ii— 350; 96, 1—91; 98, i— 319, 336; 99, 

ii— 65. 
Policy of company. 94, i — 15. 
World's Columbian Exposition exhibit. 93, ii— •58. 

Westlnghouse Electric & Manufacturing Co.: 
Buildings. 93, ii— 465; 94, 1—435. 
Joint use of patents with General Electric Co. 96, 1—192. 

Wharves: 

Concrete construction at Portslade, England. 94, ii — *423. 
Fort Monroe, Va., Iron. 92, i— 661; 92, il— 38. 
St. John, N. B., Sinking of. 96, 11-357. 
(See also Docks; Quay walls.) 

Wheat: 

Exhaustion of the world's supply. By Sir William Crookes. 99, i— 
92. 104. 

Production, exports and prices for 23 years, 1873-1896. 97, 11—350. 
Wheelbarrow, Chinese. '97, 1—315. ' 
Wheel flanges. (See Car wheels; Locomotive tires.) 
Wheel gages. (See Car wheels.) 

Wheel tires: 

Broad tires for road improvement. 93, 1 — ^349; 94, 1 — ^273. 

Pneumatic vs. iron tires for vehicles, Wooden spoke wheels, Paris cabs. 

96, ii— ♦214, 217. 
Width of Ures: 

Influence of, on draft wagons. Experiments at University of State 

of Missouri. 98, i— 213. 
Width of tires in cities. 92, 11-248. 
(See also Car wheels; Locomotive tires.) 

Wheels: 

Bergen Beach, N. Y.. Steel frame, 100 feet in diameter. 96, 11— ^70. 

Ferris wheel. (See World's Columbian Exposition.) 

Ferris wheel of London, Notes. 94, i— 149; 94, ii— 439; 95. i— 62. 

Firth wheel, California exhibition. 94, ii— 303. 

(See also Bicycles; Car wheels; Flywheels; Locomotive wheels; Water 
wheels.) 
Whist hands and the doctrine of chances. 92, 1 — 537. 
Whitewashing, Machinery for. 94, i — 395. 

Wilkes-Barre, Scranton and Carbondale, Pa., Notes. 95, ii— 411. 
Willow Grove Park, Phil., Amusement features. 97, 1 — ^tl46. 
Wind, Internal work of. 94, i— 300. 

Wind bracing: 

Bridges, Suspension. 94, ii — 424. 

Chicago buildings. By C. T. Purdy. 93. ii— 1487; 94. 1— ^303, ♦475. 

Columbus, Ohio, Wyandotte building. 94, 1- ♦475. 

Freight and passenger sheds exposed to wind. Designing of columns. 

99, ii— ^228. 
High buildings and buildings of steel construction. 94, 1 — ^434; 94, 

ii— 506. 
Mill building frames. Graphical analyses. 99, ii — ♦418. 
Standpipe, St Charles, Mo., Circular girders. By Edward Flad. 95, 

ii— ^92. 
Tower, Philadelphia city hall. 93, ii— 360. 

"07, 11—112" means "Year, 1807, seconxi volume, page 112." 
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Wind bracing: (Continued.) 
Trainsheds: 

Phil. & Read. Ry., Arched iron roof. 93, i— •dS. 
St Louis, Mo., Union StaUon. »2. i— 1436. 
Windmills. Power of, Formulas. By M. Farguson, 95. 11—329; By B. C. 
Murphy, 97, 11— •114; 98, 11—74. 122, 282. 

Wind pressure: 

Diagrams of pulsations in wind pressure by L. G. Carpenter. 96, i — 
•60. 

Engineering construction. By W. H. Bixby. 96, i— 172, 176. 

English Navy table. 97, 1—168. 

Experiments upon bodies of different shapes. 96, 1 — ^109, 209, 246. 

Formulas. Marvin's experiments. 91. i — 111. 

Measuring pressure, Apparatus for. 96, i — ♦109. 

Standpipes. 96, i— 286. 

Trestles. 92, 1 — 405. 

Wind pressures and measurement of wind velocities. By C. F. Mar- 
vin. 90, li— 620, 630. 

Wind velocity: 

Measurement of velocity. By C. F. Marvin. 90, ii— 620, 530. 

Measurements on the Eiffel Tower. 90, i — 222. 

Variable wind velocity, Cornell University observations. 94, 1 — 293, 
302. 
Window and frame for blue printing. Edge Moor Bridge Works. 98, 1 — 

♦216. 
Windows. (See Car windows.) 
Winnipeg, Manitoba, Notes. 97, 1—30. 
Wipers, Machine. Raw silk. 93, 11—117. 

Wire: 

Aluminum as a rival for copper In electrical conductors. By A. E. 

Hunt. 98, i— 133. ' 

Development of manufacture. 93, 11 — 381. 

Manufacture of, John A. Roebllng's Sons Ca, Trenton, N. J. 93. i — 197. 
Sag and tension of line wire. By C. T. Hutchinson. 99. ii— -130. 
Steel wire, Strength of. 94, 1—133. 
Testing machine, Riehle horizontal 94. I — ♦367. 

Wire gages. (See Gages, Plate and wire.) 

Wire glass. (See Glass.) 

Wire-measuring wheel. Devised by Brathuhn. 98, 11 — 266. 

Wire rope. (See Rope.) 

Wire rope coupler, Milne Mfg. Co. Used in pulling stumps or in house 

moving outfits. 96, i— ^166. 
Wire tightener for fences. 96, i— ^317. 
Wire wound guns. (See Guns.) 

Wood: 

Fireprooflng of, for warships: 

Plant of Electric Fireprooflng Co., N. Y. 98, li— ♦307. 
Process described. By C. J. Hexamer. 99, 1 — 191. 
Friction of wood upon wood at high pressure. Apparatus and methods. 
Results of tests. By E. H. Messlter and R. C. Hanson. 96, 
1—^322. 
Preservation. (See Timber preservation.) 

Wood De Volson. Death of. 97, 11- ^14. 

Wood borers. 90. 1—442; 93. 11—319, 373; 94. 1—^111; By C. H. Snow. 98, 

11— 134. 
Wood stone composition, manufacture and use. 93. 11 — 81. 
Woodiline preservative for ties and timber. 96, 11 — ^428. 
World's Columbian Exposition: 

Artistic effect of grounds and buildings. 93, i— 396: 93. II — 30. 
Attendance. 93, 1-512, 605; 93. ii- 19, 185, 205, 325, 354, 401. 
(•) ienotes an illustrated article. (t) denotes an Inset sheet. 
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World's Columbian Exposition: (Continued.) i 

Awards, Regulations governing. 93, i — 175. 
Birdseye view. 91. ii— ♦406. 
Boilers. 93, i— ♦342; 93, ii— 47, ^460. : 

Bridges over canal. Steel, 92, i— ♦408. * 

Buildings: i 

Administration, Perspective view. 93, ii — 1259. ' 

Bids offered for buildings. 94. i— 231. * 

Brief description of each building. 92, i— ♦SO, tl47. ' 

Cement and metal lath, replacing staff. 93, ii — 361. 

Cold storage building. 93, ii— 23, 35, ♦Ol, 77, 85. 105. \ 

Color of buildings. 93, ii— 31. ^ 

Destroyed by fire. 94, ii— 23. ' 

Electricity building. 93, i— 1435. 605. '' 

Horticultural building. 92, i— ♦240. 
Jenison's novel plan for the World's Fair building. 90, i — ♦245, * 

301, 304, 328, 472. .^ 

Machinery building. 92, 1— 1649; 92, ii— ^9. -i 

Manufactures building. 92, i— ^472; 92, ii— 174, tl94. 219. *• 

Mines and mining. 92, i— 1448. 
Painting by machinery. 93, i— ^176. 
Removal plans. 93, ii— 341. 425; 94, i— 357. 
Sale of buildings. 94, i— 357, 460. 
Salvage. 93. ii— 241. 
Size of buildings. 93, ii— 30. 
Specifications for construction materials and workmanship. 92, ■ 

i— 291. ■ 

"Staff," Cost of. 93, ii— 401. 
State buildings. 93, ii— 35, 75. 
Structural design. Credit for. 93, ii— 134. 
Transportation building. 91, ii— ^281; 92, ii— 1606. 
Ventilation of Machinery Hall. 93, ii— 136. 

Casino pier. Details of construction. 93, i — ♦245. 

Catalogue, Official, Incorrectness of. 93, ii — 154. 

Cement statue of Columbus. 93, ii — ♦SOS. 

Compared with other great exhibitions. 92, i — ^♦llO. 

Congress, Auxiliary. 92, ii— 398; 93, i— 18, 366. 

Cost of Exposition. 93, i— 396. 

Cost of living. 93, ii— 34, 56. 

Electric launches, Cost of running per day. 92, ii — 153; 94, i — 37. 

Electric; lighting. 92, 1-240, 640, 591; 93, i— 388. 

Electric power. 92, i — 590. 

Electrical exhibit. 92, i— 52; 93, i— 435. 

Engineering Congress, Plans for. 93, i — 365. 

Engineering headquarters. 93, i — 365. 

"Engineering News"* headquarters. 93. ii— 12, 234. 314. 

Excursions from New York, "Exposition flyer." 93. ii— 2, 41. 

Expenditures on construction contracts. 92, i — 627. 

Ferris wheel: 

Analysis in "Modern Framed Structures." 95, i — 195. 

Description. 93, i— 344; 93, 11—34. 

Electric lighting plant. 93, ii— 185. 

Mechanics of, with stiff spokes. 95. ii— ♦lO, 42. 

Receipts from wheel. 93, 11—205, 345, 401. 

Removal to New York. 94, i— 360. 

Shaft, Largest ever forged. 93. i— 280. ; 

Storm effect upon wheel. 93, ii — 96. 

Stresses. By J. W. Schaub, 94, i— ^234; By H. H. Wadsworth, 94, 

J ♦349. * 

Finances. 92, i— 53; 93, 1-18, 175; 93, ii- 145, 281, 285. 305, 354. 385; ; 

94, i— 129. j 

"97, il-112" means ••Ycor, 1897, second volume, page 112." ' 
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World's Columbian Exposition. (Continued.) 
Fire protection and insurance. 93, i — 634. 
Fires. HSee above, Buildings.) 
Forestry and timber exhibits. 93, ii — 440. 

Foundations and floors, Boring, character of material. 92, i — ^214. 
French exhibitors. Damages claimed by. 94, i — 441. 
Fuel, Coal and oil. Tests of tubular boilers using crude oil, bituminous 

coal and anthracite screenings. 92, i — ^348. 
Garbage cremation, Engle system. 93, I — 267; 94, ii — ^•169. 
Gates, Entrance. 93, i — 135. 
German exhibit in engineering. 94, i — 323. 
Grounds and buildings. 93, ii — 30. 
History, finances. World's Congresses, etc. 93, i — 18. 
How best to see exposition. 93, ii — 34. 
Hygiene and sanitation. 92, ii — 510, 516. 
Launches, Steam and electric. 92, ii — 153; 94, i — ^37. 
Machinery disappointing. 93, ii — ^35. 
Maps of grounds. 92, i — 50, 51. 

Midway Plaisance a driveway for Chicago. 94, i — 357. 
Mines and mining building and exhibits. 92, i — 1448. 
Plans in general. Prospects. 91, i— 85, ♦296; 91, ii— 422. 
Public comfort, Compared with Philadelphia in 1876. 93, ii— 74, 76. 
Railway exhibit. Historical. 93, ii— 214, 274, 385, 398. 
Railway traffic. Improvements for. 93, i — 408, 481, 533, 579; 93, ii— 67. 
Railways, Intramural. 92, i— 52, 539; 92, ii— 1362; 93, i— 1324, 328, ♦534; 

93, ii— ^190, 281. 
Restaurants. 93, ii— 34, 75. 
Sanitation and sanitary appliances. 92, i— 52; 93, i— ^267, 439; 93, ii— 

67, 320. 
Sidewalk, Moving. 90, Ii— ♦528; 92, i— 53, ♦206. 
"Souvenir Bulletin." 93, ii— 165. 
Steamer, Whaleback. Description of the "Christopher Columbus." 93, 

i— ♦462. 
Terraces and interior docking. Carpentry and covering for. 92, i — 539, 
Tickets. 93, i— 389. 
Toilet rooms. 93, ii— 76. 

Towers, Various plans. 91, I— ^403; 91, ii— ^103, ♦528. 
Transportation. 92, ii— ♦SSS, ♦462; 93, ii— 74, 305. 
Warship model, "Illinois." 94, i— 273. 
Water supply: 

Analyses. By Allen Hazen. 94, i — 252. 
Chicago water- works. 93, i — ♦438. 

Notes on. 92, 1—52, 73; 92, ii— 420; 93, i— 76; 94, ii— 170. 
Pumping efigines, Worthington vertical. 93, i — ♦246. 
Specifications for water pipe. 92, i — ^241. 

Waukesha water. 92, i— 268; 93, i— 44, 265, 385, 407; 93, ii— 105; 
By Allen Hazen, 94. i— 253; 95, i— 201. 
Worm gearing, Efficiency of. Experiments. By B. P. Flint. 92, i — ♦348, 

352. 
Worthington, Henry R. 93, i— ♦287. 
Wrecking trains. (See Trains.) 
Wrench, Pipe, Chain pattern. 92, ii— ^81. 
Wrought Iron Bridge Co., Notes on shops. 98, i — 258. 
Wyoming, Across Wyoming by the Union Pacific Coal mines of the Union 
Pacific Co. 98, i— 423. 

X. 

XyloHth. 92, ii— ♦gO; 93, ii— 81. 

(*) denotes an illustrated article. (t) denotes an Ineet sheet. 
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Y. 

Yachts: 

Aluminum yacht and naphtha eng:ine. 9S, 1 — *260. 

American yachta, British tribute. 96, ii — 296. 

Genterboard, Value and proper use. 96, il — 836. 

••Columbia" launched. 99. i— 378. 

"Defender." 96, ii— 296, 835. 

Development in America and Europe. 94, ii-V427. 

Naval auxiliary yachts. 98, ii — 318. 
Yards. (See Railway yards.) 
Yellow fever: 

Arsenic as a preventive. By A. S. Ashmead. 99, ii — ^107. 

Havana, Cuba, Statistics, 1890-1899. 99, ii— 246. 
Young, William Clark. 93, ii— 614. 
Youngstown Bridge Co.: 

Notes on shops. 98, i — 262. 

Storage room for raw material. 98, ii — ^*82. 

•*07. il— 112" mean* "Year. 1897, second rolume, page 112." 




